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Mtotial 

MANAGEMENT OF ADVANCED CANCER* 


I N stressing the need for the intelligent 
treatment of advanced cancer, Ave 
accomplish a dual purpose; In the first 
place, we guarantee, measurably, the better 
treatment of a group of patients so de- 
plorably in need of help; and in the second 
place, we broaden our knowledge of the 
disease. It has been stressed so emphatic- 
ally and so frequently, of late, that more 
intensive research oft'ers the largest meas- 
ure of hope of conquering the ogre cancer, 
that this truth does not have to be em- 
phasized. What may be mentioned with 
profit, however, is the fact that clinical 
research and laboratory studies are, or, 
if they are not, should be inseparable hand- 
maidens. In the field of clinical research, 
the advanced cases of cancer constitute a 
veritable gold mine of still unexplored 
possibilities. Peripheral spread, regional 
and remote metastases, variations in the 
duration and course of the disease, depend- 
ent upon organs involved, or upon diet, 
or constitution or genetic background, 
the riddle of cachexia, these and many 
other unsolved puzzles may be studied 
with the greatest possible advantage in 
patients suffering from advanced cancer. 

In order to avoid confusion of mind and 
consequent snarled thinking, one ought to 
establish, at the outset, what we mean by 


'“advanced cancer.” We may elect to 
regard the phrase as signifying progress of 
the disease to the point where, due to the 
size of the tumor, extensive ulceration, 
lymph node involvement, duration of the 
illness, or .incapacity of the patient, it is 
perfectly clear that the disease, although 
in the advanced stage of its development, 
is nevertheless still operable; or we may 
elect to deal only with that type of ad- 
vanced cancer in which, owing to the 
advanced state of the disease, it has become 
inoperable. 

This paper limits itself to that group of 
patients Avho have emerged from the status 
of operative cure into the unfortunate 
plight of inoperability. It is both reason- 
able and justifiable to frame our thoughts 
with such narrow limits; because if Ave 
elected to include operable cancer, the 
discussion naturally aa^ouH be diA^erted 
into channels of method and technic of 
applying that treatment. Such a discus- 
sion, coA'^ering the AA^hole field of A^arious 
tA’'pes of cancer, inA'^ading A’^arious tissues 
and organs, might proA-e to be too Avide in 
scope. On the other hand, limiting the field 
strictly to a consideration of adA^anced, 
inoperable cancers furnishes an oppor- 
tunity for discussing a group of patients 


* From the Department of Pathology, The Barnard Free Skin and Cancer Hospital, St. Louis, Missouri. Read at 
the Sectional Meeting of the American College of Surgeons, St. Louis, Mo., January 3r, 1946. 
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who arc, literally, the flotsam and jetsam 
in this particular realm of surgery. 

At the very outset, we may lay down two 
fundamental propositions; (i) There arc 
patients with cancer who arc beyond the 
scope of surgical cure. If these patients, 
as a result of undue surgical zeal, arc sub- 
jected to radical operative attack they may 
be compromised even in excess of the dis- 
ability and suffering incident to the disease 
untreated. (2) There arc at the command 
of surgeons, tried and proved measures of 
palliation in cancer that may be practiced 
with such happy results as to be satisfying 
both to the intelligence and the conscience 
of the surgeon, even though they offer 
not a glimmer of hope of cure. 

There may be, and there frequently is, 
a rather narrow dividing line between the 
indications and the contraindications to 
radical surgery; but this is a common 
situation in the field of surgery in general 
and calls for no special comment. Then 
too, there is a partial shadow zone in which 
it is difficult to support conviction by 
action. For example, I should never counsel 
radical breast amputation in the presence 
of supraclavicular lymph node metastasis; 
but I have never been in unqualified dis- 
agreement with, or even mildly condemna- 
tory of a competent surgeon who, in a 
given instance, elected to differ with me 
on this point. I, myself, do not find it 
possible to agree with all evidences of 
inoperability in cancer of breast as set 
down by Haagensen and Stout,* al- 
though in general, I concur in the concepts 
that they set down regarding inoperability. 
The point is that universal and unalterable 
postulates cannot be established. 

But we may emphatically reject those 
judgments which underlie massive cervical 
lymph node resections in undeniably in- 
operable patients; or jaw resections in 
those patients who will face an almost 
inevitably dismal future horribly deformed, 
dripping saliva and unable to eat or drink 
with even the remnant of comfort that was 


tK* C- D- and Stout, A. P. Carcinoma 

the breast. Ann. Surg., ii 8 : 859, 1943. 


theirs before treatment; or radical rectal 
resections with scattered mesenteric lymph 
node enlargements plus a soIitarN' metas- 
tasis in the liver. Such surgical exercises 
as these do not constitute malpractice in 
the legal sense; they arc not evidences of 
surgical misconduct, but they represent 
what may fairly be interpreted as over- 
action on the part of surgeons goaded by 
the combination of fear, horror and despair 
incident to the chapter of cancer in general 
and to advanced cancer in particular. 

The objections herein voiced arc not 
based on the mere performance of unduly 
radical operations; but rather on the use- 
lessness, even the harmfulness of fruitless 
surgery. No procedure is to be condemned 
on the mere fact that it is radical. The sole 
criterion must be the probable degree of 
help or surcease that may be afforded the 
patient. To lop ofl' a leg or an arm, useless 
and painful from inordinate lymphedema, 
or pathological fracture; to perform the 
operation of a simple mastectomy for a 
foul, fungating, malignant ulcer redolent 
with stench; to make any of the various 
ostomies for inoperable cancer of the 
gastrointestinal tract; to decompress the 
brain for relief of pain or approaching 
blindness, all of these palliative procedures 
should, on any count, have the blessing 
of deity and man, because they are planned 
to lighten the load and the lot of indi- 
viduals descending the path of distress 
and pain, into the valley of oblivion. 

There is one hazard — a purely psj^- 
chological one — incident to withholding 
surgical aid from the inoperable cancer 
victim. The patient of average intelligence 
afflicted with advanced cancer is suspicious 
of his plight in a large percentage of in- 
stances. He clings avidly to Pandora’s 
box, the lid of which he clutches closed lest 
hope itself, his one remaining asset, should 
escape. When the surgeon refuses oper- 
ative interference, the patient almost 
inevitabl}^ concludes that he is beyond 
physical salvation; and unless he be a 
philosopher in the truest sense of the word, 
he begins to sink into a slough of despond- 
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ency. A resourceful surgeon knows how to 
correct this mental ill; and I for one am 
all for correcting it even at the sacrifice of 
dalliance with truth. Many ruggedly hon- 
est but humanly minded surgeons who 
have champed all the chaff about telling 
the patient “the truth, the whole truth 
and nothing but the truth” still believe, 
with Emerson that “God offers to every 
mind its choice between truth and repose. 
Take which 3’ou please, you can never 
have both.” 

The gospel of surgical conversatism in 
the treatment of advanced cancer does not 
warrant the conclusion or even the infer- 
ence that a policy of laissez Jaire must be 
the order of the day. A great deal can be 
done to alleviate the advanced cancer 
victim. The intelligent application of 
radiotherapy, for example, can accomplish 
much in selected cases, both in checking 
the advance of the growth of the tumor 
and in subduing pain; particularly is 
this true in cases of skeletal metastases 
with intolerable pain; but also, on occasion 
one sees severe pain subdued by radio- 
therapy in cases of inoperable abdominal 
carcinoma. In extensive surface ulcerations 
that are heavily infected and actively sup- 
purating, the newer antiseptics, sulfa 
drugs and penicillin, may lessen both dis- 
charge and odor. At times the cautery 


serves the same or better purpose. Iodo- 
form, charcoal and in particular, acetone, 
are occasionally useful in the same way. 
Castration, bj' actual gonadectomy in 
male and female, or by radiotherapy in the 
female or by hormonal therap}^ in either 
sex, furnishes a new technic that) in some 
instances, such as prostatic and mammary 
cancer with remote and particularly with 
skeletal metastases, is followed, not infre- 
quently, by results that are almost 
incredible. And finally, there are the alka- 
loids of opium. The patient in the advanced 
stages of cancer has the first claim on 
DeQuincey’s thought, “Thou hast the 
ke3's of Paradise, O just, subtle and might}' 
opium!” In the last analj’^sis, it is the sheet 
anchor against the agonal tragedies of 
cancer. And I lean more and more toward 
the idea of even freer use of this drug, 
earlier in the disease than I formerly 
administered it. I fear less and less the 
bug-bear of an acquired immunity, and I 
have come more and more to believe that 
the necessar}" and inevitable increase of 
dosage brings with it a subtle sort of 
sjmergistic drug toxemia that induced an 
earlier end to what is probabl}'^ the most 
tragic of all other of Nature’s cat and 
mouse tragedies. 

M. G. Seelig, m.d. 
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SURGICAL TREATMENT OF JEJUNAL ULCER* 


Laurence S. Fallis, m.d. and 

DETROIT, MICHIGAN 

T he physiologic consequences of gas- 
trojejunal anastomosis range from 
triumph to tragedy, and afford the 
surgeon a few of his finer moments and 
some of his greatest grief. Performed 
primarily for the relief of the most unre- 
sponsive t3’^pes of duodenal ulcer, the 
procedure of gastro-enterostoni}' is fol- 
lowed not infrequentl}' bj’’ jejunal ulcera- 
tion, a lesion more intractable, more 
disabling and more subject to serious 
complication than primary gastroduodenal 
ulcer. This distressing consequence of the 
artificial gastro-enteric stoma has brought 
disfavor to the procedure of simple gastro- 
enterostomy' and a measure of disap- 
pointment to the advocates of partial 
gastrectomy' as a means of avoiding this 
complication of the surgical treatment of 
peptic ulcer. 

INCIDENCE 

The incidence of jejunal ulceration 
following gastro-enterostomy' is variously' 
quoted from 1.7 to 34 per cent.^ Such a 
wide discrepancy' is difficult to analy'ze 
and impossible to reconcile, but we believe 
that Lahey'’s estimate of an incidence of 
15 per cent is a reasonable appro.vimation 
of the true figure. Essentially' a complica- 
tion of the surgical treatment of duodenal 
ulcer, it is rarely' encountered following 
gastro-enterostomy' performed for the re- 
lief of gastric ulcer or carcinoma. That the 
frequency' of secondary ulceration follow- 
ing partial gastrectomy' is considerably' 
less than after simple gastro-enterostomy' 
is generally' accepted. The recorded incid- 
ence from resection varies between 0.5 
and 1 0.0 per cent. 


Kenneth W. Warren, m.d. 

BOSTON, MASSACHUSETTS 
L0C.A,T10N 

The descriptive term, marginal ulcer, 
while occasionally' accurate, is, in the 
broader sense, a misnomer; for the major- 
ity' of these ulcers are situated entirely 
within the jejunum, either opposite the 
stoma or in the efferent region, a few 
centimeters distal to the anastomosis. 
The aflerent loop is singularly' immune to 
ulceration. It is believed that marginal 
ulcers begin as jejunal lesions and spread 
by' peripheral expansion to involve the 
gastric mucosa. In a series of ten patients 
operated upon in the Henry' Ford Hospital 
during the past year for “marginal ulcer” 
nine of them had their lesion entirely' 
within the jejunum, and only one patient 
demonstrated involvement of the gastric 
mucosa, and even this ulcer was essentially' 
jejunal in location. In no instance was the 
afferent loop affected. 

The location is significant. First, it 
reflects the increased sensitivity' of jejunal 
mucosa to gastric secretion, and secondly', 
it demonstrates the beneficent role that 
the alkaline contents of the duodenum play' 
in protecting the afferent region from ero- 
sion. In view of the predominant location 
of these lesions it would be more accurate 
to call them either jejunal or anastomotic 
ulcers, as suggested by Marshall.^ 

ETIOLOGY 

The definitive etiology of jejunal ulcers 
is unknown in the same fundamental sense 
that the cause of gastroduodenal ulceration 
is still a mystery. There are, nevertheless, 
some factors which are present with such 
consistency as to gain widespread accept- 
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ance as causative agents. Foremost among subsequent trouble, and, if subjected to 
these are the three emphasized by Ochsner; surgery, is perhaps less likely to have an 
(i) an inherited constitutional predisposi- entirely satisfactory result than is the ulcer 



Fig. I. Jejvuwl ulcer clisul to gastrojejunostomy stoma. Note induration 
extending into tiie mesentery. 


tion to form ulcers, (2) a tissue suscep- patient who has not experienced this difFi- 
tibility to ulceration, and (3) an increased culty. It is interesting, if not statistically 
acidity of gastric contents. significant, to observe that one-third of the 

The first is fundamental but immeasur- patients upon whom we have operated for 
able. The patients who develop jejunal jejunal ulcer have had a previous perfora- 
ulcers are, as Walters and ClaggerU so tion of a gastroduodenal ulcer, 
aptly designate them, “ulcer formers.” Furthermore, the patient who suffers a 
They are a select, if unenviable, group in rupture of a postoperative jejunal ulcer 
the sense that their original ulcers were will have had, in many instances, a former 
persistently severe and unresponsive to perforation of a gastroduodenal lesion, 
medical management. They are further While multiple perforations of a primary 
distinguished by virtue of their previous peptic ulcer are relatively rare, jejunal 
record of frequent and threatening com- ulcers are more subject to recurrent rup- 
plications of their initial peptic lesion, ture. It would appear that some patients 
such as massive hemorrhage and free exhibit not only an ulcer forming diathe- 
perforation. sis, but equall}- important a perforative 

The theory* that rupture of a gastro- tendency, 
duodenal ulcer bestowed some curious It is an easily' demonstrable fact that 
protection upon the victim with respect to tissue sensitivity of the intestinal mucosa 
future difficulty has been largely dis- to gastric secretions increases in direct pro- 
credited. The patient who has a perforation portion to its distance from the pylorus, 
of a gastroduodenal ulcer is prone to have Thus patients who, as a result of surgical 
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error, have had a gastro-ileostomy will 
have, in many instances, ileitis or ileal 
ulceration/ But above and beyond this 



Fig, 2. Mesocolon detached from anasto- 
motic area. 

usual sensitivity, the jejunal ulcer victim 
exhibits an increased intolerance to the 
presence of undiluted gastric secretion in 
the small bowel. 

The importance of increased acidity of 
gastric contents as an etiologic deter- 
minant is generally conceded. This con- 
tention is supported by the fact that 
postoperative ulcers are rarely seen in the 
absence of excessive acid values. They are 
practically unknown following gastro-en- 
terostomy or gastrectomy for ulcer or 
carcinoma of the stomach, and they almost 
never involve the afferent loop because of 
the presence of the highly alkaline duo- 
denal contents. The superiority of gastrec- 
tomy over gastro-enterostomy in the 
surgical treatment of duodenal ulcer is 
predicated essentially upon the fact that 
the more radical resection significantljr 
lowers the postoperative acid value. The 
failures of this procedure can usually be 
traced to its inabilitj^ to reduce gastric 
acidity consistently and permanently. 

The role of surgical technic, non-ab- 
sorbable suture material, intestinal clamps 


and the mechanical trauma from the 
impingement of the gastric chyme on 
jejunal mucosa in the production of post- 



Fig. 3. Retraction of .nn.istomotic arc.i with 
alTerent and eflerent loop-s of jejunum into 
siipracolic compartment. Clamps applied 
preparatory to resection. 

operative ulcer was once thought to be 
considerable, but now is regarded as rela- 
tively unimportant. 

The tendency of anastomotic ulcers to 
occur predominantly in the male is even 
more pronounced than in gastroduodenal 
ulceration. Nine of our ten patients were 
men. This fact is consistent with the 
observation that peptic ulcer, in addition 
to being less common in females, is better 
tolerated by them. 

Jejunal ulcers commonly affect the 
young. Approximatelj' one-half of our 
patients were under thirty-five years of 
age and only two were over fifty-five. 

In general, postoperative jejunal ulcers 
occur in young adult males who have had a 
gastro-enterostomy for the relief of a 
duodenal ulcer that had been the site of 
one or more serious complications, and in 
whom the surgical procedure had been 
followed b}' a persistently high gastric 
acidity. 
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SYMPTOMS 

The symptoms of jejunal ulceration are 
not unlike those of primary gastroduodenal 



Fio. 4. Enci-toi'nd anastomosis of je;unuin 
restores intestinal continuity. 


ulcer and still are not identical. The pain 
is gnawing and burning in character, but 
it is located to the left of the midline about 
the level of the umbilicus instead of being 
in the epigastrium. It is less rhythmic 
than primary ulcer pain and considerably 
less responsive in both a symptomatic and 
strict therapeutic sense to the ingestion of 
selected foods and alkali. 

Like gastroduodenal ulcers, jejunal ero- 
sion may occur and, indeed, progress to 
serious complications with surprisingly 
few digestive symptoms. One of our 
patients, whose anastomatic ulcer per- 
forated, was awakened by excrutiating 
pain indicative of rupture without having 
had any prodromal symptoms suggestive 
of recurrent ulceration. But in general 
the pain is more severe, more chronic and 
more ditluse than primary ulcer distress. 

COMPLIC.VTION’S 

The serious complications of ieiuna! 
ulcer are hemorrhage, free perforation and 
gastro j ej unocolic fist u la. 

Massive hemorrhage may be th.e .^irst 


indication of the presence of a jejuna} 
ulcer, and, as a general rule, bleeding which 
occurs some time after gastro-enterostomy 



resection. Note jingle at wliicii fiastric clamps 
arc applied. 


is due to an anastomatic lesion rather than 
to reactivation of a primary peptic ulcer. 

Perforation of jejunal ulcer.s is rare in 
the sense that only a small number have 
been observed and recorded, but it is a 
relatively common complication among 
patients who have jejunal ulcers. Bracci,^ 
in 193“, collected approximately aoo ca^es 
from the literature. 

Singer and .Meyer* pointed out the 
perforative tendency in patients who had 
experienced rupture of a jejunal ulcer and 
also emphasized the predisposition to re- 
current perforation. In a patient presenting 
evidence of a ruptured ulcer foiiov.ing 
gastro-enterostomy or gastric resection, 
the lesion will be found, almost invariably, 
in an anastomatic ulcer, and. in a majority 
of cases, the victim will have had a previous 
perforation of a gastroduodenal ulcer. We 
havc obsereed four perforations in three 
patients, two of whom had suliered .an 
earlier rupture of a primary peptic lesion.' 

The problem of gastrojejuno colic fistula 
will not be considered in this presentation. 
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DIAGNOSIS 

Confirmatory .v-ray diagnostic evidence 
is often wanting, especially when the 
ulcers are situated in the efferent loop 



Fig. 6. Tube-like appearance 
of remainder of stomach 
after closure of the upper 
portion. Spleen and short 
gastric arteries are not 
depicted. 

of jejunum at some distance from the 
stoma. Recognition of these ulcers then 
necessarilj'- has to be based on clinical 
grounds. Though some jejunal ulcers are 
silent until manifested by perforation or 
hemorrhage, recurrence of ulcer symptoms 
after operation is prima facie evidence of 
jejunal ulcer. 

TREATMENT 

Intensive medical therapy is tried in 
almost every instance of jejunal ulcera- 
tion, but the response is generall}’- poor, 
and most of the victims are subjected to 
surgery without undue delay. 

Preoperalive Preparation. In addition 
to the usual preoperative preparation for 
gastric resection, it is important to cleanse 
the colon thoroughl}^ before operation 
because the jejunal ulcer may be adherent 
to the colon, and in the process of separa- 
tion this viscus also may be inadvertently' 


entered. Blood should be drawn from at 
least two cross matched donors since the 
operation is time consuming, and the 
patient requires protection against shock. 



Operative Technic. Under nupercaine 
1-1500 or continuous spinal anesthesia the 
scar of the previous upper abdominal 
incision is excised and the abdominal 
cavity is entered preferably through the 
linea alba. The great omentum is freed 
from its attachment to the anterior ab- 
dominal wall in order to mobilize the 
transverse colon and any other abdominal 
adhesions are separated. The duodenum is 
next inspected for evidence of reactivation 
of the original ulcer though we have not 
found the coexistence of an active duodenal 
ulcer and a jejunal ulcer in any of our 
patients. The transverse colon is now 
elevated into the wound to allow for in- 
vestigation of the stoma and the efferent 
loop of jejunum. Chronic ulceration of the 
jejunum manifests itself by induration and 
thickening of the involved area which in 
our experience is situated on the efferent 
loop either opposite the stoma or as far 
distally as lo cm. The area of ulceration 
usually is close to the mesenteric border 
so that the accompanying induration ex- 
tends into the mesentery. (Fig. i.) 
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The first step, except in those cases in held out of the way while continuity of 
which an ante-colic anastomosis has been the jejunum is being restored by an end-to- 
made, is to detach the transverse mesocolon end closed anastomosis. (Fig. 4.) This 



Fig. 8. Antecolic anastomosis indicated for recurrent jejunal 
ulcers and for ulcers appearing after partial gastrectom\% 


from the anastomotic area exercising great maneuver can be carried out only if the 
care not to injure the middle colic artery, proximal loop is of sufficient length to 
(Fig. 2.) The gastrocolic omentum is permit application of the clamp. In one 
then sectioned to permit retraction of the of our patients the afferent loop was so 
anastomosis and the involved area of short that an open end-to-end anastomosis 
jejunum into the supracolic compartment, had to be performed. Mobilization of the 
(Fig. 3.) We have found that resection of ligament of Treitz is helpful when difficulty 
the segment of jejunum containing both is experienced. Closure of the opening in 
the anastomotic site and the ulcerated area the mesentery completes this step. If the 
with its adjacent mesentery is a simpler previous operation has been a gastro- 
procedure than lysis of the gastrojejunos- enterostomy, subtotal gastric resection is 
tomy and wedge resection of the ulcer, then performed. The duodenum is sec- 
Moreover, intestinal continuity is easily tinned at the pylorus and closed. After 
restored by a closed type of anastomosis, ligating the main blood vessels, Ochsner- 
thereby minimizing the soiling which Kocher clamps are applied in pairs to 
accompanies the taking down of the gastro- both the greater and lesser curvatures and 
enterostom3'^ and plastic procedure on the the lower three-fourths of the stomach is 
jejunum. After the triangular area of removed. If the clamps are put on ob- 
mesenterj' is prepared for removal, two liquel}^ at an angle of 135 degrees (Fig. 5) 
Furness clamps, the McClure modification instead of transversel}*^, closure of the 
with the detachable handle is particularil^- portion of stomach held b}'^ the clamp 
useful in this location, are applied to the applied from the lesser curvature side will 
jejunum proximal to the anastomosis and allow the stomach in the grasp of the 
distal to the ulcer. Kocher clamps are put remaining clamp to be drawn out in the 
on distal to the upper Furness clamp and form of a tube. (Fig. 6.) Isoperistaltic 
proximal to the lower one (Fig. 3), and retrocolicterminolateralgastrojejunostomj'^ 
the bowel is sectioned with the cautery* is then effected with two rows of sutures, 
between the Kocher and Furness clamps, an inner of continuous chronic catgut. 
The stomach and short jejunal loops are and an outer of interrupted fine silk su- 
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turcs. The anastomosis of course is distal 
to the restored jejunum. (Fig. ~.) 

In those instances in which the jejunal 
ulcer has followed a jiartial gastrectomy 



Fig. 9. G.'istrocluoclenostomy, Von 1 labcrer- 
Finncy technic; nlternivtive method of re- 
stor.ition of continuity. 


there is an absolute indication for removal 
of more gastric tissue. In this group of 
cases it is prudent as Lahey points out to 
make an antecolic type of anastomisis 
(Fig. 8) in the event surgical intervention 
might again become necessary. 

As an alternative method, restoration of 
continuity may be accomplished by gastro- 
duodenostomy following the Von Harberer 
Finney technic. (Fig. 9.) Adequate mobili- 
zation of the duodenum and fashioning 
the stomach remnant in the form of tube 
as described in the foregoing will permit 
the resection of almost as much gastric 
tissue as is removed in the usual operation 
of subtotal gastrectomy. On theoretic 
grounds gastroduodenostomy should be 
preferable to gastrojejunostomy especially 
since the jejunal mucosa of the patients has 
already exhibited increased susceptibility 
to the direct action of gastric contents. 


This operation obviou.sly has a limited 
application since it can be employed only 
in those cases of jejunal ulcer which follow 
gastro-enterostomy, for technical diilicul- 
ties will preclude its use if subtotal ga.s- 
trcctomv has alreadv been performed. 
Our own experience with gastroduodenos- 
tomy after excision of jejunal ulcer is 
limited to one case, but the necessity for 
performing a second ojjcration for jejunal 
ulcer upon two patients during the past 
year has caused us to reconsider the 
advisability of adopting this method of 
gastro-intcstinal anastomosis. Certainly it 
is a procedure that is preferable to resection 
of the ulcer and lysis of the gastrojejunos- 
tomy without gastrectomy, though the 
recent work of Dragstedt^’ indicates that 
in the future vagotomy plus restoration 
may be the operation of choice. 

SU.MMAKV AXD CON'CLUSION'S 

!. Jejunal ulcer is a more descriptive 
term than anastomotic or stomal ulcer, 
for ulceration occurring after gastrojejunal 
anastomosis. 

2 . All jejunal ulcers appear opposite the 
stoma or in the en’erent loop. 

3. Hemorrhage and perforation are com- 
mon. 

4. Diagnosis is based largel}'^ on clinical 
evidence of recurrence of ulcer symptoms 
after operation and confirmatory .v-ray 
evidence is often wanting. 

5. Resection of the invoh-ed segment 
of a jejunum with end-to-end anastomosis 
is a simpler and safer procedure than 
excision and plastic closure. 

6. Subtotal gastric resection is clearly 
indicated. A method which limits peri- 
toneal soiling is described. 

7. Recurrence of jejuna! ulcer in patients 
with ulcer diatheses occurs even after 
adequate gastric resection. 
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Pyloric occlusion tvith secondart' vomiting and dilatation of the 
stomach occurs either from cicatricial contraction or from the swelling and 
edema associated with an ulcer. Rare complications are the occlusion of the 
bile duct with stone formation and jaundice; and pancreatitis from invasion 
of the pancreas or obstruction of a pancreatic duct. 

From “Principles and Practice of Surger\'” bj’^ W. Wajme Babcock 
(Lea & Febiger). 



CORRECTION OF THE CONGENITAL PROTRUDING EAR* 


A NEW SURGICAL CONCEPT 
Rohrrt C. Shkli-v, m.i). 

NUW yORR, NFAV YORK 


M UCi'l has been writlen concerning 
the restoration of protruding ears 
in the past few years, particularly 
during the maze of progress of jjlastic 
surgery. Up to the present time, the 
most logical and practical correction has 
been advanced by ^'oung,'- of Rochester, 
New York. 

Young’s procedure may be adopted to 
most cases requiring correction particu- 
larly when the correction involves bringing 
the outer rim of the protruding car closer 
to the head. While this procedure goes 
extensively further relative to the ana- 
tomical restoration of the car, I believe 
that it docs not go far enough and that 
correction, involving the conchoidai flare 
and protrusion of the lobule cannot be 
obviated with Young’s procedure alone. It 
requires still further anatomical resection. 

It has been my custom to pursue the 
following procedure for such cases: As 
near as possible first the abnormal ear is 
grasped with both hands and flexed toward 
the head so as to visualize or bring into 
effect the position that an antihelix would 
occupy. At the same time the delineation 
of the crura of the triangular fossae is 
emphasized. With the use of six hypo- 
dermic needles, inch in length, one 
needle pierces the antihelix at the junction 
of the crura of the triangular fossa. A 
second and third needle pierce the outer 
third of each crus. Distally, a fourth 
needle pierces the continuation of the 
antihelix just medial to tlie antitragus. 
The fifth needle pierces the middle of the 
cavum conchae Just on a level with the 
external auditory meatus. A sixth needle 
pierces the base of the Intertragic notch. 
The most important part of this procedure 


is the proper placing of the needles at the 
junction of the forked arms. The exits 
of these needles on the posterior surface 
arc connected with marking dye. The dye 
markings thus drawn present a distal v 
bar and a superior v bar joined at the 
base of their stems. The needles at this 
point may be withdrawn. This marking 
procedure will delineate the position of 
the incisions to be made on the posterior 
surface of the auricle. 

The operative procedure is most satis- 
factorily carried out under procain nerve 
block with supplemental procain infiltra- 
tion anesthesia. This procedure is adopted 
for the young as well as for the old. It is 
advisable to operate on children as early as 
eight years of age under local anesthesia. 
All nervousness and fear can be allayed 
with proper sedation and psychological 
management. The amount of anesthesia 
used can be reduced as little as 5 to 8 cc., 
provided the bore of the needle is suffi- 
ciently small enough, 27 or 39 
the distribution of the procain is carried 
out in the proper manner. 

As soon as the incision is carried out 
according to the marking dye, one usuallj* 
finds that the incisions are deep enough to 
make the same delineations on the peri- 
chondrium posteriorly. The perichondrium 
on the posterior portion of the auricular 
cartilage can be sacrificed and need not 
necessarily be elevated from the posterior 
surface of the auricular cartilage. To do 
so may fragment the cartilage and maj’- 
cause unnecessary delay as well as loss of 
artistic excision. 

Through the visible Incised perichondria 1 
markings the cartilage is further incised 
and from this point on the triangular flaps 


* Presented at the Manhattan Ej'e, E.ar and Throat Hospital, New York City, witli case demonstration and 

motion picture, March 26, 1946. 
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of cartilage thus outlined are elevated 
from the pre-auricular perichondrial at- 
tachment. This is the most important 
part of the procedure. At this stage three 
triangular flaps exist, a superior, inferior 
and a conchoidal triangular flap with a 
very broad base. The superior triangular 
flap represents the cartilage outlining 
the triangular fossa. The inferior one 
represents the cartilage at the floor of 
the cavuni conchae and the larger one 
represents the portion of the auricular 
cartilage which is continuous with the 
external canal proper. At this time the rim 
of the cartilage outlining the antihelix is 
elevated subperichondrially from the an- 
terior perichondrial sheath. The next step 
in the procedure is to remove an arrow- 
head pattern segment of cartilage from 
each triangular cartilaginous flap. This 
arrowhead pattern segment is virtually a 
V-shaped section of cartilage, broadest 
at the apex and tapering to a point in 
each of its arms. This procedure is carried 
out for each triangular cartilaginous flap. 
The sections removed are resected accord- 
ing to judgment, viz., size of cartilage 
presented, the size of the original ear, 
and the correction desired. However, it 
is always advisable to err on the side of 
removing a segment slightly smaller than 
to remove too large a segment. 

The arrowhead pattern is resected as 
follows; At a point approximately 2 to 
3 mm. from the inferior apex point of the 
triangular cartilage, delineating the tri- 
angular fossa, an incision is made parallel- 
ing the upper arm of the triangular fossa 
and tapering gradually toward it until it 
meets the first incision at a distance just 
below the scapha. Starting again at the 
apex, a similar incision is carried along the 
inferior arm toward the scapha. The result 
of this procedure is to remove an arrow- 
head-shaped section of cartilage surround- 
ing the triangular fossa. This permits 
marked freedom of flexibility of the 
balance of the auricular cartilage about 
the triangular fossa area. The triangular 
fossa section of the cartilage becomes more 
prominent as the skin and perichondrium 


are draped over the new formed ridges. 
Similar pattern resections are performed 
on each of the other two triangular carti- 
lage flaps. 

If, after the three sections have been 
removed the apparent reduction in the 
auricle to the side of the head is insuffi- 
cient, the procedure is duplicated by 
resecting a second section of cartilage 
from the particular triangular flap which 
may cause the residual protrusion. In 
any case the pattern is the same. The 
procedure is the same. Herein lies the value 
of this particular surgical procedure for 
should multiple excisions be necessary 
the remaining cartilage flaps will fall into 
a normal iinatomical relationship. 

It is to be noted here that the section 
removed from the conchoidal cartilage 
should have a somewhat curved surface 
to fit in well with the antihelicine curve 
and the incision originally made. However, 
this section, on removal, still , retains its 
arrowhead-shaped appearance. 

Subsequent to the removal of the first 
section of each triangular cartilaginous 
flap or to the removal of the second section 
of each triangular flap, the helix and soft 
parts of the ear are allowed to fall back 
over’ the resected cartilaginous surface. A 
study of the anterior auricular surface is 
made for anatomical configuration. If the 
contour is normal, it is proper to proceed 
with closure of the posterior wound. How- 
ever, in extremel}'^ large ears, as in the case 
here presented, there will be additional 
buckling, bowing or recoiling of the carti- 
lage in unexpected places particular!}^ 
about the bordering rim. This buckling 
can be obviated not by cutting through the 
helix rim, as many surgeons have outlined, 
but by preservation of the rim. In its 
stead I remove a small triangular wedge 
whose base abuts the extreme end of each 
incision outlining the arrowhead pattern. 
These segments usually vary from i to 2 
mm. at their base and 2 to 4 mm. at their 
sides. 

This triangular section must be gauged 
according to the operator and judged 
according to the size of the cartilage and 
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oar ono is clcalin" with. It will bo hnnul 
that when this acUlitional step is ulilizotl, 
the oar will fall haok toward tho lioad 
without tonsion, mobilization of tho soft 
tissue will be ooiuplotoly obtaiitocl and 
rosoction of the cartilage, will bo properly 
and anatoiuioally done. Oneoould intori)rol 
tliis procedure as a (ireservation of ana- 
tomical contours accomplishotl by moans 
of anatomical resections. 

It is to be noted that frt)m the orijtinal 
incisions in the skin and subcutaneous 
tissues similar triangular sections of soft 
tissue are presented overlyinp the resected 
cartilages. The pattern resection applied 
to the cartilage Haps is now applied to 
the soft tissue Haps. These latter resections 
result in a reduction of soft tissue of the 
postauricular skin and subcutaneous tissue. 
This procedure facilitates the accomplish- 
ment of anatomical contours by obviating 
redundant soft tissue which would unncce.s- 
sarily interpose between the cartilaginous 
incisions. 

The procedure subsequent to the exci- 
sion of the postauricular soft tissue is to 
suture the wound edges of soft tissue and 
perichondrium with interrupted sutures of 
c silk mattress and single sutures as 
desired. When the procedure is completed 
posteriorly the closed incision resembles 
the original incision except that it is shorter 
in all its directions due to the resection. 
If at this stage, there is an anterior or 
vertical protrusion of the lobule of the ear 
to the head, the procedure is to resect a 
section of skin and subcutaneous tissue 
in the posterior surface, triangular in 
shape, the base coinciding with the base 
of the inferior triangle, the apex directed 
inferiorly. When the included soft tissue 
is removed, the wound edges are approxi- 
mated in a vertical direction. This proce- 
dure then will be a complete correction for 
protrusion of the helix, the conchoidal 
cartilage and the lobule, anyone of which, 
existing alone, may be corrected by adopt- 
ing the above procedure to the particular 
abnormality; should all exist at the same 
time, all the above steps must be accom- 
plished at one sitting. 


As .'I linal step in the procedure and lo 
preserve an.-itomical contour to prevent 
liematoma formation and c.iulillower ears 
and t(i faeilil.ate union as well as to 
preserve the pl.istic correction obt.aincd at 
operation, it is’ advisable to utilize the 
Kitlowski procedure of using mattress 
sutures o( silk or No. 35 steel alloy wire or 
tantalum wire .0003 over v.iselinized gauze. 
These sutures are carried through the skin 
and cartilage of the scapha, thence through 
the cartilage and skin of the concha, thence 
from the skin and cartilage of the concha 
through the cartilage .'ind skin of the 
scai)ha. Vaseline gauze is interposed be- 
tween the loops and the sutures arc tied. 
This ]>ermits an abutment of the conchoidal 
and scapha cartilages so as to preserve 
the new antihelix. In this particular 
procedure, usually such sutures are neces- 
sary but particular note must be made in 
the application of the superior suture which 
traverses the skin and subcutaneous ti.ssucs 
and cartilage of the scapha and concha 
cartilage and skin and then on return 
traverses the skin and cartilage of the 
concha, then through the cartilage and 
skin of the triangular fossa on the medial 
limbus coming out over the triangular 
fossa and then through the skin and 
cartilage of the posterior limbus of the 
triangular fossa through the cartilage of 
the scapha and thence through the skin. 

A small plug of vaseline gauze is inserted 
under the loop in the triangular fossa to 
preserve contour in the scapha and tri- 
angular fossa. These sutures are allowed 
to remain in place for two weeks before 
any dressing is done. At the end of that 
time, the procedure is to remove the 
mattress sutures and vaseline gauze as 
well as postauricular sutures. A mastoid 
dressing is reapplied for a period of another 
week at the end of which time the patient 
is allowed to go about without a dressing. 

It is to be noted from the pictures pre- 
sented that the reconstrueted ears present 
the anatomical contours of concha, anti- 
helix and helix and present no evidence 
of a hinged back ear which is typical 
in cases in which the helix has been split 
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Seelc}- — Protruding Ear 


to accomplish the result. The above proce- 
dure, does not present the hideous clam 
shell conchoidal flare and anterior concave 
fla ring of superior and inferior poles of the 
auricle characteristic of reconstruction 
procedures in wliich equal segments of 
skin and subcutaneous tissue are removed 
from the postauricular and mastoid sur- 
face with coaptation of the wound edges. 

In most cases of protruding cars, the 
flare deformity extends interiorly as well 
as superiorly and the lobule of the ear is 
protruding and there is a marked protru- 
sion of the conchoidal portion inferiorly 
from the antitragohelicine fissure to the 
isthmus of the auricular cartilage. 

\Vhen the correction has been made 
according to all other procedures, the 
primary consequence is flexion of the helix 
toward the head. In the lower two-thirds 
of the pinna proper thus far no attempt has 
been made to correct the shell-like flare 
of a marked conchoidal protrusion in- 
feriorly. Likewise, the previous corrections 
for protruding ears do not permit the 
formation of a well developed triangular 
fossa delineated by upper and lower arm 
e.xtensions. 

SUMMARY 

1. No where in the literature can one 
find a plan of reconstruction of the ab- 
normally protruding ear which can be 
adopted universally. 

2. The procedure here outlined is 
simple. It can be followed step by step 
and at no time leaves the surgeon in a 
quandary as to the site of cartilaginous 
excision. 

3. This procedure can and should, if 
possible, be carried out under local an- 
esthesia. While it is simple, it requires 
thoroughness and patience. 

4. This procedure should be easy of 
accomplishment by any competent plastic 
surgeon. 

5. This procedure is anatomical and 
when properly done results in the maxi- 
mum anatomical correction. 

6. General anesthesia may be admin- 


istered but is not desirable owing to the 
difficulty presented with anesthetist and 
assistants about the head. The surgeon 
should sit during the operation. 

7. This procedure, owing to the com- 
plete mobilization of cartilage, soft tissue 
and perichondrium and the redraping of 
soft tissue over anatomical contours is not 
followed by the complaint of pain on the 
part of the patient. 

8. This procedure permits not only the 
correction of protruding ears but a reduc- 
tion in the size of abnormally large ears. 

9. This procedure can be adapted to 
minimal or maximum corrections. 

10. This procedure does not interfere 
with the soft tissues over the mastoid 
process, and, therefore, would not be a 
source of disturbance to the mostoid 
surgeon. 

11. The author has followed this pro- 
cedure during three years, in many cases. 
The illustrations demonstrate its simplicity. 
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COMFORT IN CASES OF ANORECTAL SURGERY 


Robert L. Belt, m.d. 

Attending Surgeon in Proctology, Los Angeles General Mospilal 
GLENDALE, 


I T is the purpose of this paper to de- 
scribe certain observations and pro- 
cedures relative to the comfort of the 
patient, whenever anorectal surgery is 
required. 

An individual, affected with a painful 
anorectal disease is in need of s^mipathy. 
Immediately, at the occasion of his first 
visit he should be given the assurance that 
the cause of his distress can be determined 
painlessly and with a minimum of dis- 
comfort. Thrombotic hemorrhoids, for in- 
stance, are easily seen. A fissure in ano 
can be made visible upon retracting the 
buttocks while the patient bears down. 
An abscess is localized by superficial or 
deep palpation alongside the external 
sphincter. Only occasionally will it be 
found necessary to insert the finger in 
order to ascertain the presence of a sub- 
mucous abscess or one situated above the 
levator ani. When pain in the anorectal 
line is due to malignancy or fecal impaction, 
digital examination becomes necessary. 
In cases of painful lesions proctoscopy 
may be deferred except in those in- 
stances in which malignancy is suspected 
and the diagnosis not definite. Further 
examination can be carried out under 
topical anesthesia, using a 4 per cent 
solution of metycaine, or at time of surgery. 

The patient should be protected from 
fear and from pain during his preoperative 
stay at the hospital. The night preceding 
operation nembutal is given to induce 
sleep. Whenever pain in the anal outlet is 
present, 2 cc. demerol is administered 
hypodermically, one hour before the clean- 
ing enemas. Nembutal, morphine or scopo- 
lamine — the dose adjusted to age and 
weight of the patient — is given as a stand- 
ard procedure to induce drowsiness or sleep 
prior to surgery. 


CALIFORNIA 

Caudal, transsacral or local anesthesia 
is used instead of spinal anesthesia for 
anorectal surgery, in order to prevent the 
incidence of postoperative headaches. At 
the conclusion of the operation, oil anes- 
thesia — preferably zylcaine — is injected be- 
neath the cut surfaces, except in acutely 
infected areas. In carr3fing out this pro- 
cedure, care is taken to avoid the sphincters; 
thus in case of sensitivitj' to the oil 
anesthetic the ensuing induration will not 
extend into the anal canal and form a 
fistula. A dose of 7 to 10 cc. of oil will 
induce onlj' partial prolonged anesthesia. 
However, it is inadvisable to increase this 
amount, as larger doses of oil anesthesia 
occasional!}’- cause incontinence. Such a 
loss of control will first become evident 
when on the third postoperative day an 
enema is given, and may occasionally 
persist over a period of two months. EA’ery 
effort should be made to avoid the occur- 
rence of incontinence, as such an e.\perience 
may produce mental shock in sensitive 
patients. Partial prolonged anesthesia, 
which does not cause incontinence, allows 
for a certain amount of pain which is 
controlled by opiates, demerol and amino- 
pyrine. 

Postoperative comfort for the patient is 
dependent upon adherence to detailed 
instructions. This is best accomplished by 
printed orders. It should be part of the 
routine procedure to individualize and 
sign such orders at the time of completion 
and signing of the patient’s history and 
physical examination records. The stand- 
ard orders which have been compiled 
for this purpose are simple, easily executed 
and make it incumbent upon the nurse to 
keep the patient comfortable These orders 
are printed on four separate pages of 
hospital chart size; the last page contains 
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home directions and is intended to be given 
to the patient upon discharge. 

HOSPITAL TREATMENT (Page One) 
RECORD 

Name Adm. No 

Patient Entering Hospital Jor Anorectal Surgery 
Anesthesia will be caudal or local. 

Light supper. 

Prepare for surgery by 

Tap water enemas until returns clear. 

No local preparation. 

Sodium pentobarbital gr. 1.5 at bedtime. 
Repeat if necessary for sleep. For painful 
anal outlet precede enemas by demerol 
2 cc. Use small colon tube or catheter. 

Day of Operation 
Before Surgery: 

No breakfast for surgery before 1 1 a.m. Other- 
wise light breakfast. 

Sodium pentobarbital grs. 4.5, one-and-a-half 
hour before surgery. 

Morphine sulfate gr. H, scopolamine gr. }. j5o> 
one-half hour before surgery. 

After Surgery : 

Morphine sulfate gr. before anesthesia is 
completely worn ofl'. 

Repeat every one to four hours as needed to 
keep patient comfortable. 

Catheterize in 8 hours or before if distressed. 
Instill 30 cc. of }4 per cent mercurochrome 
solution. Then catheterize every 8 hours p.r.n. 
May sit up on side of bed to void. Non residue 
diet. Patient should have 2 glasses of water 
and 2 glasses of fruit juices if too sleepy to eat. 
For emesis, substitute dilaudid gr. Mg for 
morphine. 

Adjust and replace soiled dressings at bedtime. 


Signature: 

HOSPl TAL TREA T\ I ENT (Paae Two) 
RECORD 

Name Adm. No 

First Postoperative Day 

Demerol 50 mg. 2 tabs, by mouth every six 
hours. Use demerol 2 cc. subcutaneous if 
nauseated. 

Hot compresses or infra red lamp t.i.d. 
Mercurochrome 2 per cent and antipyrexol 
to wounds. Leave at bedside with cotton 
applicator. 

Non residue diet. 


Petrogalar plain, i tablespoon after meals. 
Ambulatory. 

Sodium pentobarbital gr. 1.5 p.r.n. for sleep. 
Aminopyrine gr. 5, tabs. 6 at bedside. Direc- 
tions: 2 tabs, every one hour if necessary for 
comfort. 

Second Postoperative Day 

Demerol 50 mg. 2 tabs by mouth c\ ery six 

hours. 

Hot compresses or infra red lamp t.i.d. 
Mercurochrome 2 per cent and antipyre.xol to 
wounds. 

Regular diet. Petrogalar plain, one teaspoon 
after meals. 

Ambulatory. 

Sodium pentobarbital gr. 1.5 p.r.n. for sleep. 
Aminop^Mne gr. 5, tabs. 6 at bedside. Direc- 
tions: 2 tabs, every one hour if necessary' for 
comfort. 


Signature: 

HOSPITAL TREATMENT (Page Three) 
RECORD 

Name Adm. No 

Third Postoperative Day 

Demerol 2 cc. Remove rubber wick. Follow 
in one hour with enema, two teaspoons full of 
hydrogen peroxide to one quart of tap water 
through a small colon tube or large catheter. 
Ambulatory. 

Regular diet. 

Sitz bath or heat to anal region after enema. 
Mercurochrome 2 per cent and antipyrexol to 
wounds. 

Demerol 50 mg. 2 tabs. evcr\' six hours. Space 
4 hours after demerol hypo. Petrogalar plain, 
one teaspoon full after meals. 

Sodium pentobarbital gr. 1.3 p.r.n. for sleep. 
Aminopyrine gr. 5, tabs. 6 at bedside. Direc- 
tions: 2 tabs, every one hour as needed for 
comfort. 

Fourth Postoperative Day and Daily 
Ambulatory. 

Regular diet. 

Petrogalar plain, one teaspoon full after meals. 
Hot sitz bath or other heat p.r.n. 

Demerol one tablet every 6 hours. 
Mercurochrome 2 per cent and antipyrexol 
to wounds after bowel movement. 

Tap water enema one pint, p.r.n. 

Sodium pentobarbital gr. 1.5 p.r.n. for sleep. 
Aminopyrine gr. 5, tabs. 6 at bedside. Direc- 
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tions: 2 tabs, everj' one hour as needed for 
comfort. 

May go home fifth postoperative day or any 
daj' following. 


Signature: 

TO TAKE HOME FROM (Page Four) 
THE HOSPITAL 

Antipyrexol. apercentmercurochromc. Cotton. 
Applicators (can make own applicators at home 
with tooth-pick and cotton). 

Petrogalar plain. Aminopyrine gr. 5, 20 tabs. 
On arising take one-half teaspoon full of table 
salt in glass of cold water, followed by another 
glass of water. 

Two tabs. Aminopj'rine, one-half to one hour 
before breakfast. 

Bathroom after breakfast; if no bowel move- 
ment, may take teacup of tap water enema. 
Aminopyrine 2 tabs, one hour before bowel 
movement will prevent pain. May use glycerine 
suppository instead of enema. 

After bowel movement take hot sitzbath or hot 
compresses. 

Paint wounds with 2 per cent mercurochrome 
and apply ointment on a swab. 

Take one tablet aminopyrine every 4 hours or 
oftener as needed to keep comfortable. 

Apply hot compresses to anal region as needed 
for comfort. 

Petrogalar plain, one teaspoon full after meals 
to keep movements soft; gradually lessen dose 
to stop in 3 weeks from surgery. 

Report to office once weekly or oftener. 


Signature: 

An analysis of 200 hospitalized anorectal 
surgical cases from the year 1945, in which 
these routine orders were followed, reveals 
possible hazards and points the way -to 
further improvement. 

Approximately 90 per cent of the 
patients had a comfortable postoperative 
course, while the remaining 10 per cent 
suffered a certain amount of pain. The 
chief cause of discomfort in these cases 
was due to the inability to give the drugs 
used to control pain, because of drug 
idiosyncrasy of the patient. Rarely did the 


nurse show insufficient judgment as to 
the time of giving opiates. Occasionally a 
patient will be supersensitive to pain. 

Of the 200 cases, 133 received caudal or 
transsacral, while fifty-six received local 
anesthesia. Spinal anesthesia was avoided, 
as previous experience with that method in 
clinic patients led to headaches in a con- 
siderable number of cases. Jennings and 
Karabln® report an incidence of cephalalgia 
in 30.6 per cent, mostlj’^ after anorectal 
operations. 

A series of cases receiving caudal or 
local anesthesia will rarely be without 
complications. Surgical anesthesia of the 
buttocks and the perineum developed 
within ten minutes after injection of 6 cc. 
of a 2 per cent intracain solution in one 
patient to whom a caudal anesthetic was 
being administered. Aspiration had not 
obtained spinal fluid. It was assumed that 
the needle must have entered the sub- 
arachnoid space in order to have produced 
anesthesia with such a small volume of 
the anesthetic agent. Two patients suf- 
fered convulsions, and one twitching while 
the caudal anesthetic was administered, 
and these symptoms w'ere considered to be 
intravenous reactions to the anesthetic. 
Severe backache occurred in two patients 
after the anesthetic solution had been 
injected outside the sacral canal. Com- 
plications of caudal anesthesia and their 
management have been described by 
Gready.^ One patient developed a deep 
anal and perianal infection following local 
anesthesia. Contamination can be pre- 
vented by placing an aspiration needle 
into the anesthetic solution, refilling the 
syringe through the needle rather than by 
dipping the tip of the syringe into the 
solution. 

The patients were allowed out of bed 
as soon as awake from the effects of pre- 
medication. The postoperative course was 
disturbed most frequently by nausea and 
vomiting. In 21 per cent of cases in which 
this occurred during the first twentj'-four 
hours, it was considered due chiefly to 
morphine. Demerol caused nausea and 
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vomiting in 8 per cent of cases, 3.5 per 
cent of which were after hypodermic 
administration only. It should be men- 
tioned that the vomiting caused by demerol 
is not as intense or as prolonged as that 
resulting from morphine. The substitution 
of demerol for morphine in premedica- 
tion seems indicated, as reported by 
Rovenstine and Batterman. ' 

Catheterization was necessary in 45 
per cent of the cases, 5.5 per cent of which 
required a second catheterization. At each 
catheterization 30 cc. of an 0.5 per cent 
aqueous solution of mercurochrome was 
instilled' in order to promote bladder 
contraction, as reported by Helfert and 
Granet.- It remains an open question 
whether it is preferable to catheterize 100 
per cent in surgery, instilling this solution 
immediately to exclude the necessity for 
further catheterization; or whether it 
might be better to wait and instill the 
solution in the 45 per cent of cases which 
require catheterization subsequent to 
surgery. 

After leaving the hospital, the 200 
patients presented in this series were 
treated in the ofiice at weekly intervals, 
until healing occurred and function became 
normal. 

SUMMARY 

The comfort of the patient suffering from 
an anorectal disease can be safeguarded 
through a sequence of carefully chosen 
measures: 


1. Examination should be made with- 
out causing distress. Painful lesions are 
localized from the anorectal line downward, 
and can be diagnosed by vision and gentle 
palpation. 

2. Premedication protects the patient 
from the pain of enemas and the fear of 
surgery. 

3. By substituting caudal, transsacral 
or local anesthesia for spinal anesthesia, 
headaches can be prevented. Oil anesthesia, 
chiefly zylcaine, in 7 to 10 cc. dosage under- 
laid beneath the cut surface produces 
partial prolonged anesthesia. Complete 
prolonged anesthesia is not desired as it 
may lead to transient incontinence. 

4. Postoperative comfort is best assured 
by individualized standard routine orders, 
signed together with the history and 
physical e.xamination records. Text of 
routine orders is presented. 

Analysis of 200 anorectal surgical cases, 
as to complications and results, points the 
wa}^ to caution and improved procedure. 
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SPONDYLOLYSIS AND ITS RELATION TO 
SPONDYLOLISTHESIS* 


Cai't. M. P. Rhodes and Caet. C. Colangelo 

MEDICAL CORES, ARMY OF THE UNITED STATES 

outline of each vertebral body, the depth 


S pondylolysis ntcraiiy means dis- 
solution of all or part of a vertebra. 
Through common usage it has be- 
come synonymous witli defects of the 
neural arch. It has been shown that the 
most important arch defects arc those of 
the isthmus region, and therefore it is 
to these defects that the term spondyloly- 
sis is applied in this paper. 

Spondylolisthesis is a well recognized 
clinical entity.’’ The frequent coe.vistcncc 
of spond3dolisthcsis in spondylolysis has 
shown the need for an evaluation of this 
relationship from a roentgenological and 
clinical standpoint. 

The diagnosis of spondylolj'sis with or 
without spondylolisthesis is established by 
adequate .v-raj' studies. An understanding 
of the gross anatomy of the lower lumbar 
region is required for proper interpretation 
of the roentgenograms. Routinelj' these 
include an anteroposterior projection (Fig. 
i), a lateral projection (Fig. 2) and fre- 
quently a spot lateral projection of the 
lumbosacral joint. The anatomical struc- 
tures revealed are indicated bj' correspond- 
ing diagrams. 

The anteroposterior view (Fig. i) indi- 
cates the number of lumbar vertebrae, 
and outlines the bodies and transverse 
processes, the depth of the upper lumbar 
intervertebral spaces and the alignment 
of the vertebral column. Due to angulation 
produced bj' the lumbosacral curvature 
and other physical factors, the presacral 
vertebra is poorly delineated and there is 
imperfect definition of the articular proc- 
esses, the apophj^seal joints and the inter- 
articular or isthmus segments. 

From the diagram (Fig. 4) it can be seen 
that the lateral view reliabR' presents the 


of the intervertebral and lumbosacral 
spaces, the anteroposterior alignment of 
the vertebrae and the configuration of the 
spinous processes. I'hc u.scfulncss of the 
lateral view is limited by two features: 
(i) It su))crimposes the images of each 
half of the neural arch .so that the 
lamina, articular procc.sscs, apophyseal 
joint and isthmus of the right side cannot 
be distinguished from the left, and (2) 
the apophvscal joint which lies at an angle 
ranging from 35 to 50 degrees anterior to 
the .sagittal plane is not visualized nor 
arc its components. 

Because of these features, specific roent- 
gen information about each half of the 
neural arch, particularly the pars inter- 
articularis, can only be obtained b\’’ rotat- 
ing the contralateral side anteriorly away 
from the cassette with the subject in the 
supine position. Thus the plane of the 
apophyseal joint in question is made to 
coincide with the tube-target beam and 
the corresponding articular processes, pars 
interarticularis and lamina for that half 
or side of the neural arch are clearly 
revealed. This is the essence of the oblique 
projection (Fig. 5) and the graphic repre- 
sentation (Fig. 6) confirms its primaiy 
importance in disclosing lesions of the 
isthmus and neighboring structures. 

Spondylolysis and spondylolisthesis, 
when seen roentgenographically, affect 
the last or presacral lumbar vertebra 
almost exclusivelj'. The presence and 
degree of displacement are determined 
from the lateral views using the criteria of 
Ferguson although a recently described 
method is also of merit.’’ The lateral view 
reveals isthmus defects but does not dis- 
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tinguish between unilateral or bilateral 
defects, nor does it indicate which side is 
involved. This point is illustrated in 
Figure 7. 


the neural arch which connects the inferior 
articular process with the pedicle and the 
lamina. It is smooth in outline, usuall}^ 
bilateral and varies in width with the de- 



Fig. t. Normal anteropos- Fig. 2. Normal lateral film, 

terior film. 
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Fig. 3. Diagram of anteroposterior film. 


Fig. 4. Diagram of lateral film. 


The lateral projection also indicates 
alterations in the disks, the intervertebral 
spaces, the intervertebral foramina and 
the vertebral bodies. 

The defect of spondylolysis as seen in 
the oblique view is a gap in that segment of 


gree of spondylolisthesis. Its presence may 
be suspected bj'^ a posterior indentation of 
Morton’s S-shaped line® indicating recession 
of that apophysis continuous with the 
defective (shortened) lamina. Figure 8 il- 
lustrates the defect of spondylolj^sis. 
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Frequently, there are associated anom- sory ossicles of the inferior articular 
alies and abnormalities of the neural arch processes. The former condition is seen 
such as spina bifida occulta, or varying as an irregular defect with sclerotic mar- 
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Fig, 5. Normal oblique (left) film. 


Fig. 6. Diagram of oblique film. 



Fig. 7. Lateral film showing istli- Fig. 8. Oblique film showing isth- 
mus defect. mus defect. 


degrees of maldevelopment of the lamina 
and articular processes. 

The defect must be distinguished from 
fracture of the isthmus and from acces- 


gins, usually producing callus and almost 
always unilateral. The latter condition is 
bilateral and seen as a small bone having a 
smooth outline and a well defined cortex, 
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located beneath the tip of each inferior 
articular process. 

While a unilateral or bilateral defect 
may occur with or without slipping of a 
vertebra, in no instance in this series did 
spondylolisthesis occur without a defect 
of the isthmus whether unilateral or bi- 
lateral. The presence of spondylolisthesis 
is therefore believed to be prima facie 
evidence of spondylolysis. 

It must be borne in mind that many 
conditions may produce symptoms similar 
to those of spondylolysis and spondylo- 
listhesis with roentgen findings which arc 
quite different. The more important ones 
of this nature are: subluxation of the 
apophyses, arthritis of the apophyses, 
and various forms of disk disorders. Fur- 
thermore, similar clinical findings are 
produced by a host of lesions which have 
no demonstrable .v-ray changes. As a 
last caution one must avoid “overreading” 
films and subject all .v-ray findings to a 
rigid scrutiny lest pathologic significance 
be ascribed to a harmless variation. This 
admonition is particularly apt in the 
lumbosacral region where the normal 
appearance is of such wide variability. 

As has been stated it is believed that 
spondylolisthesis cannot occur without a 
defect in the neural arch of the displaced 
vertebra. The location, nature and mech- 
anism of production of this defect are 
controversial, but the most widely ac- 
cepted explanation is that the isthmus is 
the site of a hidden congenital or develop- 
mental defect. This when subjected 
to trauma becomes manifest and may or 
may not be followed by spondylolisthesis. 
In this study of sixty cases of spondy- 
lolysis, conducted over a nine-month pe- 
riod, the onset of symptoms was preceded 
in all by some form of trauma. Commonly, 
the injury was apparently trivial but in 
the presence of the hidden defect con- 
stituted the “straw that broke the camel’s 
back.” 

Spondylolysis with or without spondylo- 
listhesis is more prevalent than has been 
heretofore realized. Thus, thirty-nine eases 


were found in 250 examinations done 
specifically for low back complaints, while 
the remaining twenty-one cases were in- 
cidenta.I findings in 1,000 routine lumbo- 
sacral roentgen studies. 


T.A.BLE I 




Cases of 
Spondylolysis 

Routine low back exams 

1,000 

21 

Specific low back exams 

250 

39 


Totals 

1 

1,250 

60 



The overall incidence, sixty cases of 
spondylolysis in 1,250 examinations, com- 
pares with the results of other investiga- 
tors. The majority of cases of spondylolysis 
occurred in younger individuals, approxi- 
mately three-fourths of whom were re- 
cently discharged service men in the third 
or fourth decade. Incidence relative to 
sex is lacking, males constituting 98 per 
cent of the cases. 

A typical history included “back trou- 
ble” existing for some time before induc- 
tion. This complaint had developed 
following severe trauma such as a fall or 
a severe wrenching strain while engaged in 
various athletic pursuits. Occasionally, 
the symptoms were mild and of gradual 
onset. The precipitation of acute incap- 
acitating sjmiptoms was almost invariably 
ascribed to the rigors of militar}^ life such 
as: calisthenics, marching and jumping 
with full pack, obstacle courses and 
infiltration tactics. 


Table n 

No displacement 5 

First degree displacement 26 

Second degree displacement 7 

Tliird degree displacement i 

Fourth degree displacement o 

Totals 39 


The objective findings were meager: 
limitation of motion, external lumbar 
deformitv, and local tenderness beina: most 
common. Extension of the spine was 
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frequently limited and flexion hesitantly 
performed. Visible external deformity re- 
quired severe displacement which was 
uncommon. 

Tenderness over the spinous process of 
the affected presacral vertebra was the 
most constant finding. The paucity of 
physical findings cast some doubt on the 
significance of the symptoms, in some 
instances leading to the erroneous army 
diagnosis of psychneurosis with subsequent 
discharge, and in other instances leading to 
the suspicion of malingering. Rarer still 
were neurological findings. Lasegue’s test 
was occasional!}' mildly positive, but was 
only once associated with additional evid- 
ence of sciatic nerve irritation. Findings 
indicative of disk herniation or nerve root 
compression were lacking, suggesting an- 
other mechanism for the production of the 
pain in spondylolisthesis. 

A breakdown of 100 consecutive cases 
of low back pain revealed that only five 
carried an army discharge diagnosis of 
herniated intervertebral disk. In none of 
these could the diagnosis be confirmed, 
while only one of the remaining ninety-five 
cases was given a presumptive diagnosis of 
disk herniation. 


Tadle III 


Major Army Discharge 
Diagnosis 

. 

No. 

Cases of 
Spondylolysis 

Low back injury (inch lumbo- ! 
sacral or sacro-iliac sprain) . . . ! 

j 

25 

2 

Arthritis, lumbar spine 

25 1 

I 

Low back pain (inch lumbago, 
etc.) 

16 

2 

Spondylolisthesis ! 

10 ! 

10 

Sacro-iliac disease 

8 

0 

Anomalies of lower spine 

5 

* 

Sciatica 

5 

0 

Herniated intervertebral disk. . . 

5 

1 

Psychoneurosis 

1 1 

1 I 

Totals 

100 

i8 


In addition to the ten cases of spondylo- 
listhesis wherein the army diagnosis was 
confirmed, eight additional cases were 


discovered, five having been previously 
given a primary or secondary diagnosis of 
psychoncurosis. 

A review of the .v-rays in these cases of 
spondylolisthesis emphasized several facts 
and posed a few problems. The single 
diagnostic measure of primary importance 
is the roentgenogram, particularly the 
oblique projection. The 35 degree cephalad 
cone-tilt® used in a few cases failed to 
supply definitive evidence. 

Since a loose segment of neural arch is 
essential for the production of vertebral 
displacement,’” unilateral isthmus defects 
cannot mechanically produce spondylo- 
listhesis unless associated with another 
laminal defect. A few cases of spondylo- 
listhesis, however, were seen in which 
only a single isthmus defect was demons- 
trable, but in none of these was the 
contralateral isthmus entirely normal 
rocntgenographically. In these cases it is 
believed that oblique projections taken in 
varying degrees of obliquity would dis- 
close a defect of the contralateral isthmus. 

A confirmatory diagnostic finding is 
evident at the operating table. In eight 
cases of spondylolysis with spondylo- 
listhesis, direct manipulation of the ex- 
posed spinous process of the aflected 
vertebra demonstrated abnormal-mobility. 
Two of these cases presented only uni- 
lateral defects on the roentgenograms. 

The treatment of spondylolysis depends 
on the nature of the defect and the absence 
or presence of vertebral displacement. 
These three factors served to classify the 
cases into three groups: (i) Unequivocal 
unilateral isthmus defects. These cases 
require no treatment. (2) Bilateral isthmus 
defects without vertebral displacement. 
This group includes those cases with uni- 
lateral isthmus defects associated with an 
additional lamina! defect. A prosthetic 
brace, preferably of the Taylor variety, 
is recommended for these patients, and 
they are cautioned to avoid strenuous 
physical exertion. (3) Bilateral defects 
with vertebral displacement. These pa- 
tients are offered the choice of a brace or 
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surgery unless advanced age or a serious 
coexisting disease contraindicate surgery. 

Only eight patients liavc been subjected 
to surgery making any conclusions or 
detailed analyses premature. The clothes- 
pin type” of spine fusion using an auto- 
genous tibial graft is considered the 
procedure of choice. All six patients who 
underwent the fusion operation have thus 
far not experienced any return of 
symptoms. 

SUM.M.\KY 

An evaluation of the relationship be- 
tween spondylolysis and spondylolisthesis 
has been made from a roentgenological and 
clinical standjDoint. The clinical material 
consisted of sixty cases observed in 1,250 
examinations. 

CONCLUSIONS 

1. Spondylolisthesis predicates sjjondy- 
lolysis. 

2. The incidence of spondylolysis is 
greater than has been realized, and it 
should be sought for in all cases of low 
back pain. 

3. Roentgenograms, particularly the ob- 
lique projection, arc diagnostic. 

4. Trauma may frequently render an 


asymptomatic spondylolysis symptomatic. 

5.- The treatment is largely conserva- 
tive, but in selected cases spine fusion is 
warranted. 
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DUODENAL INJURIES 

Captain William H. Cave 


MEDICAL CORPS, ARMY 

I NJURIES to the duodenum occur in- 
frequently, and it is a distinct rarity 
that the duodenum alone is damaged. 
In World War i there were reported ten 
instances^ of duodenal injury comprising 
6 per cent of all small bowel involvement. 
The mortality for these ten cases was 
8o per cent. The statement is made in the 
general surgical section of the “Medical 
History of World War i,” that multiple 
lesions are usually encountered in duodenal 
injury, the average expected is four to six. 

Jarvis,- in his analysis of the abdominal 
wounds handled by this group in 1943, 
reports nine cases of duodenal injury with 
seven deaths. In two cases, the duodenal 
lesion was missed at operation and in one 
of these, the missed perforation was the 
cause of death. These nine cases were 
marked b}' the multiplicity of organs 
involved. In three of the seven deaths 
reported, the pancreas was involved, in 
one the vena cava, and in another, the 
superior mesenteiic artery. 

For the year 1944 and the active part of 
1945, there have been 118 instances of 
duodenal injury encountered by this group, 
and these 118 cases are the basis of this 
study. Three thousand one hundred fifty- 
four abdominal operations were performed 
in this period, and duodenal injury was 
present in 3.74 per cent of the cases. 
(Table i.) Of the 1,168 instances of small 
bowel injury, the duodenum comprises 
10. 1 per cent of the cases. 

Mortality. Mortality in this series is 
computed upon the basis of the first ten 
postoperative days. In the 1 18 cases, sixtj^- 
six deaths occurred within the first ten days, 
a mortality of 55.9 per cent. There are 
three instances in which death probably 
occurred within the first ten days, but the 
records are incomplete. 

Site oj Entry Wound. The site of the 


OF THE UNITED STATES 

wound of entry is fairly consistent in duo- 
denal injury. The missile entered the right 
side of the trunk, either front or back, in 
ninety-eight or 85 per cent of the 1 18 cases. 
Twentj’’ per cent of all wounds were per- 
forating in tj'pe. As will be shown later in 
the discussion of complicating injuries, 
there is a wound pattern in which duodena! 
injury' may be reasonablj' expected and 
sought for. Figure i illustrates the approxi- 
mate area of penetration of the missile in 
the duodenal injuries of this series and the 
frequency in actual numbers. (Fig. i.) 

Table i 

INCIDENCE AND MORTALITY 


Gross Totals 


No. Cases 

Incidence in 

3 1 >4 Cases 

Mortaiity 
Rate (Gross) 

12S 

3 - 74 % 

Si 9^0 


Uncomplicated Cases 

No. Cases 

Incidences 
of Cases 

Mortality 

2 

1.6 

0 


Complicated Cases 

No. Cases 

Incidences | 

i 

Mortality 

u6 

99-4 1 

56-9 


There was one case of duodenal injury 
without penetration. The patient had a 
large gutter wound across the epigastrium 
with omentum herniated through the 
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wound. No wound of exit was present and a 
foreign body could not be demonstrated 
by -V-ray. It was believed by the operator 



I'll'.. 1. Site «■' 

that the stellate lacerations of the liver and 
second portion of the duodenum were due 
to blast. 

Shock Record. Tiic shock record upon 
admission to the hospital is constant in 
that the patients who subsequently died 
were in the main in a more severe state of 
shock than those that recovered. The clas- 
sification of shock is taken from the records 
just as recorded. (Table u.) 


Tahi.u 11 

OEGiir.U or SHOCK 


Dcjircc of Shock 

i ; 

i Lived ! 

i 1 

Died 

None 

1 1 

1 ; 

'4 

12 ' 

6 

Mild 

3 

.Moder.itc 

12 i 

8 

Moderalclv se%’cre 

1 ! 

6 

i 

9 

j 

43 

] 


In four instances, the degree of shock 
was not recorded. Of the nine cases of 
vena cava laceration, one was in no shock, 
four in only moderate shock, and four in 
severe shock. 


Cause of Death. Shock and hemorrhage 
were the recorded causes of death in thirty- 
nine or 59.5 per cent of the deaths. Forty- 



wovincl entry. 

seven or 71 per cent of the deaths occurred 
in the first three postoperative days. Two 
of the deaths resulting from peritonitis 
were due to injuries, overlooked at opera- 
tion, one a laceration of the common duct, 
the other, a perforation of the third portion 
of the duodenum. (Table in.) 


Taih-U III 

PAY or duath and cause 


Cause of Deatli | 

At 

Oper- 
ation ^ 

First i 
24 nrs.i 

24 1 Irs. 
to 

72 1 Irs. 

1 

i 

'3 to 10 
Days ' 

Totals 

Shock and hemor- 


1 

1 




rhage 

, 1 
> 


8 

I 

39 

Pneumonia ’ 



2 ! 

7 

9 

Anuria ! 



'y 

6 

8 

T ransfusion reac- 






lion 


^ . 



'y 

Putmonarv cm- 






holism 



I I 

t 

1 

Peritonitis 

, , 



i 3 

3 

No record 



i “ 


4 


Complicating Injuries. Multiple com- 
plicating lesions are usual in duodenal 
injuries. There were only two cases of 
damage to the duodenum alone in this 
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series of ii8, an incidence of i.6 per cent 
and both patients survived. 

In Table iv are shown the complicating 
lesions in addition to the duodenal injury 
in actual numbers. These figures are mis- 
leading in that in many instances there are 
multiple lesions to one organ which are 
recorded in the table as one; it does not 
take into account the vascular injuries, 
and further, the extent of the damage to 
one organ cannot be shown. (Table iv.) 


Table iv 

FREQUENCY OF COMPLICATING INJURIES 


No. of Organs 
Injured in Addi- 
tion to Duodenum 

No. Lived 

No. Died 

Mortality, 
Per Cent 

I 

12 

'5 

55-5 

2 ! 

25 

20 

44-4 

3 i 

7 i 

14 

66.6 

4 

5 

15 

75 0 

5 

1 

I 

50,0? 


Not included in Table iv were the two 
cases of duodenal injury alone, and one of 
duodenum complicated by a portal vein 
laceration. It is seen that with three 
complicating injuries, the mortality is 
doubled and with four, it is tripled. The 
one case recorded as living with five 
complicating lesions probably died as he 
was left moribund on the fourth post- 
operative day with a holding company. 

In Table v is shown the greater number 
of organ resections required in those 
patients that subsequently died. (Table v.) 

Vascular injuries are not an infrequent 
complicating wound in injuries to the 
duodenum. In this series of 1 18, there were 
nine, or 7.6 per cent instances of vena cava 
laceration with eight deaths. There were 
two cases of portal vein laceration, two of 
the pancreatico-duodenai artery, and one 
each ol the hepatic and right spermatic 
artery. All of these patients died. 

In Table vi are listed the organs most 
frequently complicating duodenal injury, 
and the percentage frequenej^ of their 
involvement. It may be seen from this 


chart, that there is a fairl}’^ constant wound 
pattern when the duodenum is injured. 
If, for example, there is a wound of the 
right upper quadrant that has involved 
the right kidney, liver, and right colon, an 
injury to the duodenum is quite likely. 
(Table vi.) 


Table v 

ORGAN RESECTIONS 


Operation 

Lived 

Died 

Splenectomy 

t 

4 

Cholecystectomy 

2 . 

6 

Nephrectomy 

9 

12 

Right colectomy 


7 

Resection of sm.all bowel 

4 

9 

Gastrojejunostomy 

0 

4 


Table vi 

INCIDENCE or COMPLICATING INJURIES 
TO OTHER VISCERA 



No. of Times 
Injured 

Per Cent 

Liver 

69 

58,47 

Colon 

59 

50,0 

Right kidney 

37 

31-3 

Small bowel 

36 

30-5 

Stomach 

2 t 

r 6, 1 

Gnlibiadder 

17 

14.4 

Pancreas 

9 

7.6 

Vena cava 

9 

7.6 

Portal vein 

2 

1.8 


The pancreas was involved in 7.6 per 
cent of the cases in this series. Of the nine 
cases with pancreatic involvement, eight 
died. There was only one case in which 
the pancreatic head was damaged to the 
extent of severing the duct. Drainage of 
the damaged pancreas was universally 
emploj'ed, and where possible, the capsule 
was sutured. Ail eight of the patients 
with pancreatic injuries died within the 
first six days. Fat necrosis was a marked 
feature in one, both at operation and 
necropsy. 

The gallbladder was injured seventeen 
times in this series, an incidence of 14.4 
per cent. Cholecystectomy was performed 
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eight times, and the remainder were either 
sutured, or had a cholecystostomy. Gall- 
bladder injury occurred almost equally in 
those who lived, and those who died. How- 
ever, three times as many cholec^'stec- 
tomies were required among the fatal cases. 

Associated Injuries. There were fifteen ' 
of the ii8 cases of duodenal involvement 
with an associated chest injury. This varied 
in severity from a simple perforation of 
the diaphragm to severe laceration or 
contusion of the lung. Of the fifteen cases 
with associated chest damage, eleven died. 

It is not within the scope of this paper to 
discuss shock, but it is clearly shown that 
two factors contributing to shock, vascular 
injuries with concomitant hemorrhage and 
chest injuries with disturbance of cardio- 
respiratory physiology, play a very impor- 
tant role in contributing to mortality in 
this series. 

Colon Complications Other tbari from 
Direct Injur\\ Severe damage to the blood 
supply of the right colon was not an in- 
frequent injury in this series. There were 
two instances in which the right colon 
was not perforated, but right colectomy 
was done because of an avascular colon. In 
three instances, loop colostomy was done 
because of an avascular area, one in the 
ria;ht transverse colon, and two in the 
ascending colon. 


T.\ble VII 

SITE AND TYPE OF DUODEN.AL INJURY 


Site 

T ran- 
section 

Perfo- 

ration 

L.'icer- 

ation 

First portion j 

7 

12 

8 

Second portion | 

7 

34 

14 

Third portion 

I 

6 

! 8 

Junction of first .ind 




second 


2 

1 4 

Junction of second .md 




third 

I 

n 

2 

Duoden.il-jejuno junction 

4 




20 

56 

i 36 


Duodeiial Damage. Severe damage to 
the duodenum per se is not frequent. In 


onH four instances was the damage severe 
enough to require a short circuiting pro- 
cedure. Of the four gastrojejunostomies 
done, all died. In only one instance was 
the ampulla of Vater damaged, and there 
was only one of common duct injury. 
In no case was it necessary to perform a 
common duct short circuit. Table vii 
lists the site and type of injuries to the 
duodenum. In si.x cases, the tj-pe and 
location were not recorded. 

Complications of Duodenal Repair. A 
discussion of the complications of a duo- 
denal repair is not within the scope of this 
paper. In most instances, lacerations and 
perforations of the duodenum were re- 
paired as any small bowel laceration and 
the technic varied but little among the 
individual surgeons. Transections of the 
duodenum were repaired by end-to-end 
anastomosis with running atraumatic 
chromic suture in most instances reinforced 
with black silk or cotton. In almost every 
case, the site of the repair was drained and 
universal!}’ when complicating pancreatic 
or liver wounds occurred. In most in- 
stances, the peritoneum was closed over 
the wound. In three cases in which gastro- 
jejunostomy was done, the duodenum 
was badly damaged and the proximal end 
was inverted, but none of these lived 
long enough to develop an}" possible 
complications. 

There are two known duodenal fistulas 
that developed in the field hospital. Both 
of these were transections of the duo- 
denum with an end-to-end anastomosis. 
Both developed on the sixth postoperative 
day. There is an additional case that 
probably developed a duodenal fistula. 
The record was not complete, but it had 
been noted on the sixth postoperative day 
that a clear irritating discharge was drain- 
ing through the operative wound, and it 
was the opinion of the observer that a 
duodenal fistula had developed. This case 
was a simple laceration of the second por- 
tion of the duodenum, repaired by one 
row of running atraumatic chromic, rein- 
forced with black silk sutures. 
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There was one case that probablj- had a 
duodenal blow-out, but the necropsy was 
not done. It was the opinion of the officer 
who saw him at death, that the duodenal 
suture had not held. The patient had had a 
through and through perforation of the 
upper pole of the right kidney that was 
drained, and a through and through per- 
foration of the second portion of the 
duodenum that had been closed n-ith two 
layers of running atraumatic chromic 
sutures. On the seventh postoperative da3% 
he became markedlj' distended, and de- 
veloped severe epigastric pain and expired 
in eight hours following the onset of these 
s^miptoms. 

Diagnosis oj Duodenal bijury. The 
preoperative diagnosis of a duodenal in- 
jurj'^ has no essential differences from that 
of anjf intra-abdominal injur3\ At opera- 
tion, it was the practice of surgeons of 
this group always to reflect the right colon 
and duodenum where there was any sus- 
picion of a duodenal injurj^. The increas- 
ing consciousness of this possibility^ is 
shown in that of nine crises of duodenal 
injury handled by this group in 1943, there 
were two perforations of the duodenum 
overlooked. In the 118 cases in this series 
done in 1944 and 1945, there is only”- one 
case of an overlooked duodenal injury'. 
Too much stress cannot be placed upon the 
advisability' of thorough exploration of 
the duodenum in cases in which there is 
any possibility' that the missile perforated 
the retroperitoneal space behind the right 
colon, and this can only be done by reflect- 
ing the right colon. 

COMMENTS 

It is seen that 99.4 per cent of duodenal 
injuries have complicating lesions. The 
most frequent organs involved in order 
were liver, colon and right kidney'. In 
83 per cent of the cases the missile entered 
either right back or right abdomen. With 
these facts in mind it may be reasonably 
deduced that a missile entering the right 
side, front or back, and injuring the liver, 
colon, and right kidney' has a very strong 


probability of also injuring the duodenum. 
It is again emphasized that it was the 
practice of surgeons in this group routinely' 
to reflect the right colon and examine the 
duodenum thoroughly' in any' case pos- 
sessing the wounds as described above and 
also in any' case presenting the probability 
of a duodenal injury'. 

Incidence of injury to particular por- 
tions of the duodenum was out of propor- 
tion to the mass of duodenum and its 
protection by' boney structures sucli as 
the vertebra. In 46.6 per cent of this 
series the second portion was injured. The 
first in 22 per cent and the third in 12.7 
per cent of the cases. In many' of the cases 
of injury' to the first portion of the duo- 
denum there was a continuous lesion with 
the py'lorus and similarly' in the third 
portion a continuous lesion of the jejunum. 
It is surmised that many' injuries to the first 
portion of the duodenum do not survive to 
reach operation because of the close rela- 
tionship with the hepatic artery' and portal 
vein and again similarly' with the third 
portion of the duodenum with its close 
relationship with the aorta, vena cava 
and mesenteric vessels. 

Twenty' instances of duodenal tran- 
section were encountered in this series. 
The usual repair was by end-to-end anasto- 
mosis with a double layer of chromic cat- 
gut reinforced with interrupted black silk. 
Six of these patients with transections 
lived through the sixth postoperative day 
and two of the six developed a duodenal 
fistula on the sixth day. The frequency of 
this complication can only be indicated by' 
this small series but it aids in emphasizing 
the necessity of drainage to a repaired 
duodenal injury'. 

SUMMARY AND CONCLUSIONS 

1. Injuries to the duodenum are infre- 
quent in abdominal wounds, and very 
rarely' is the duodenum alone involved. 

2. In abdominal wounds with duodenal 
injury', the mortality was 55.9 per cent in 
1 18 cases. 
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3. In this series, the site of the entry 
wound was in the right trunk in 83 per 
cent of the cases. 

4. Severe shock was usually present 
preoperatively in this series. 

5. Multiple complicating injuries are 
usual in duodenal injury. Vascular in- 
juries are not infrequent. 

6. It was found that 12.7 per cent of 
the 1 18 patients had an associated chest 
injury. 

7. Severe damage to the duodenum is 
not usual. In only four cases of this series 
was the damage severe enough to require a 
short-circuiting procedure. There was only 
one case of injury' of the ampulla of Vater, 
and in no instance was a common duct 
short circuit required. 


8. There were twenty transections of 
the duodenum in this series with -the 
development of fistula in two. However, 
most patients with transections died within 
the first three days. Six patients with 
transections of the duodenum lived through 
the sixth postoperative da^^ Of these, two 
developed fistula. There is a strong in- 
dication of a high incidence of fistula 
development in the transected duodenum. 

9. It was the practice of the surgeons in 
this group routinely to reflect the right 
colon in injuries where there is any reason 
to suspect a perforation of the duodenum. 
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INTRAVENOUS SODIUM PENTOTHAL AS A BASAL 

ANESTHETIC* 
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A PERTINENT problem in modern 
surgery has been the control of 
the mental anguish that possesses 
the patient who is to undergo surgery. 
Anesthetists know, too well, the screams 
of the frightened child, the increased pulse 
rate and blood pressure readings of the 
near hysterical woman, and the thyroid 
storms that are precipitated in patients 
when they arc wheeled into the operating 
suite. 

Because of this, and the desire to be 
humane, anesthetists have tried to mini- 
mize the fear of the “terrible unknown” 
that confronts the preoperative patient. 
Sedation with opium or its alkaloids or 
oral barbiturates is not always clTcctivc; 
and although the patient may appear to 
be cooperative, the application of the mask 
or the prick of the spinal needle frequently 
evokes such protests which result in an 
emotionally upset patient, surgeon, and 
anesthetist. More anesthetic is required 
in the excited patient with the attendant 
undesirable effects. 

Basal anesthesia has proved to be more 
efficacious. It may be defined as the state 
of unconsciousness produced bj'" a non- 
volatile agent which should serve as a base 
upon which a complete anesthesia can be 
built up by the addition of a general 
anesthetic agent. ■* It has as its prime 
advantages a smoother induction, a re- 
quirement for less of the anesthetic agent, 
and it results in an unfrightened patient 
in whom there has been a minimum of 
psychic trauma and resultant shock. How- 
ever, this method is not without its at- 
tendant disadvantages and even dangers. 
A satisfactory basal anesthetic must be 


predictable, controllable, rapidly metab- 
olized or excreted, easily and quickly 
administered, and must have no deleterious 
cfl'ects on any organ of the body. 

The most commonly used basal 
anesthetics arc paraldehyde, avertin (tri- 
bromcthanol), and the drugs of the bar- 
biturate group. Paraldehyde is safe from 
the anesthetist’s point of view, but is 
unsatisfactory by reason of its repellent 
odor which persists for a long time on the 
patient’s breath and by the need for 
administering it by rectum in large bulk, 
diluted with saline. 

Avertin is neither predictable nor con- 
trollable, The same dose may, in one 
patient, produce a profound narcosis last- 
ing twelve or more hours and, in another 
patient, cause excitement, thereby defeat- 
ing the purpose for which it was intended. 
Doubtless these bizarre effects are due to 
the variation in the rate and ability of 
absorption and tolerance by the recto- 
sigmoid colon of each individual. Avertin 
is metabolized primarily in the liver, 
and according to HilP it can cause liver 
damage in a manner similar to chloroform. 
He believes this is due to their similarity 
in chemical structure. It is also contra- 
indicated in the presence of rectal or colon 
disease. Mousel and Lundy*’’ warn against 
oversedating a patient so that his respira- 
tion becomes so shallow that he cannot 
inspire sufficient anesthetic agent to pro- 
duce relaxation. This effect has been noted 
with avertin. Also, it may often abolish 
the cough reflex.® Such shallow respirations 
may persist postoperatively requiring more 
nursing care and despite this may lead to 
an increase in pulmonary complications.''' 
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Sise-^ found avertin to be less controllable 
than the barbiturates. 

The search for a basal anesthetic more 
approaching the ideal has lead anesthetists 
to experiment with barbiturates for this 
purpose.' That barbiturates can be safely 
combined with inhalation anesthetics has 
been amply proven. Gwathmey 
gave nembutal by mouth and by rectum to 
children and noted elimination of pre- 
operative fear, easier induction and main- 
tenance of anesthesia, earlier return of 
throat reflexes, and absence of post- 
operative nausea and vomiting. Hudson*^ 
was forced to supplement unsatisfactory 
intravenous e^■ipal anesthesia with ether 
in three small children and observed no 
untoward effect but, on the contrary, a 
very smooth induction resulted. He con- 
cluded that induction was more rapid with 
evipal than with avertin, and that a fur- 
ther advantage was the more frequent 
production of relaxation. 

Organe and Broad reported 236 cases 
of combined pentothal and nitrous oxide- 
oxygen anesthesia noting smoothness of 
induction. Borthwick’^ used barbiturates 
preoperatively in children with gratifj’ing 
elimination of screaming and threshing 
about. Pre^'iously, such drugs of the 
barbiturate series as somnifene, sodium 
amytal, pernocton and rectidon were much 
used as basal anesthetics in Europe.®-^-'® 

With the advent of shorter acting, more 
rapidly destro^'ed barbiturate deri\^atives 
such as evipal and sodium pentothal, 
which could be given intravenously, at- 
tention was turned to this less bothersome, 
quicker, and more controllable method of 
providing basal anesthesia.®’-® Machra}^^^ 
advised supplementing the routine mor- 
phine and scopolamine with intravenous 
evipal on the operating table before begin- 
ning; the inhalation anesthetic. Goldman® 
and Clausen’’ injected sodium pentothal 
intravenously while the patient was still 
in his bed, and then moved him, calmly 
sleeping, to the operating room. 

Brooks,- who was dealing with patients 
who had been in combat and due to psychic 


-Sodium Pentothal American Journal of Surgery 33 

and physical trauma therefore, were hard 
to handle, found that intravenous sodium 
pentothal was an ideal inducing agent. 
Mousel and Lund}^’® advised putting ex- 
tremely nervous patients to sleep in bed 
with intravenous pentothal in aU per 
cent concentration prior to removing them 
to the operating room. 

Hudon” described his technic of ad- 
ministering 5 to 10 cc. of a 2 per 
cent sodium pentothal solution intra- 
venously and immediatel}’ following it 
with cjxiopropane-oxygen inhalation. Al- 
though this was primarily a method of 
balanced rather than basal anesthesia, he 
cited among its advantages a rapid, smooth 
induction and a decrease of postoperative 
nausea. 

Elliot and Arrowood" also described a 
combined method of intravenous pentothal 
and nitrous oxide oxygen anesthesia for 
use in oral surgery. 

Hudson’® and Thomas-- used intra- 
venous sodium pentothal to put the patient 
to sleep before moving him to the operating 
room. 

At our hospital we have used the fol- 
lowing technic of administering basal 
anesthesia in adults. One hour preoper- 
atively scopolamine gr. Efso to tgoo is 
given by hypodermic. Morphine is not 
used both because it is unnecessar}- and 
because of the respirator}^ depression that 
it causes. In many cases, and especially 
in cases scheduled for thyroidectoni}", 
the patients do not even know that they 
are to be operated on that day. Fifteen 
minutes preoperatively the anesthetist 
enters the patient’s room carrying, as sole 
equipment, a rubber tourniquet and a 20 
cc. syringe containing a freshh^ prepared 
2 \i per cent sodium pentothal solution. 
After a cheerful greeting the patient is 
asked to hold out his arm so that a sample 
of blood for “analysis” may be taken. 
Having had a pre^uous workup, this 
causes no undue fear or excitement in the 
patient. 

The needle is inserted in the vein and 
after a i cc. test dose has been given, and 
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its effects observed for thirty seconds, 2 to 
5 cc. are slowly injected. Conversation is 
maintained with the patient until he has 
fallen into a light sleep. We do not “push” 
the drug to the point where the reflexes 
are abolished. We merely want the patient 
to go to sleep. As soon as this occurs, the 
nurse and orderly, who are waiting outside 
the door, are called; the stretcher is 
wheeled in and the patient is rapidly 
transported to the operating room and 
placed on the table. Anesthesia with 
cyclopropane is then begun and continued 
to the point where ether can be given with- 
out causing cough, or is continued as 
cyclopropane-oxygen with or without in- 
tratracheal intubation. We have also fol- 
lowed this basal anesthetic with a spinal 
anesthetic and have then used a continuous 
sodium pentothal drip during the operation 
to maintain sleep. 

COM.MENT 

We believe this method of basal an- 
esthesia to be superior to any previously 
employed. It is safer, more controllable, 
and more predictable than either paralde- 
hyde or avertin by rectum. The sodium 
pentothal is rapidly metabolized by the 
body tissue and does not persist in the 
patient postoperatively as do the others. 
Our patients have no undue depression 
of respiration, have a quicker return of 
reflexes and wake up more rapidly; all of 
which make for less postoperative pul- 
monary complications and the need for 
already scarce extra nursing care. We 
have used this method successfully in 
thyroidectomies, amputations of breasts 
for malignanc3% breast plastics, and var- 
ious gynecological operations all of which 
are done in patients who are “normall}'” 
excitable and in whom an abnormal fear of 
the operating room exists. 

Contraindications to the use of this 
method are marked anemia, hypotension, 
cardiac, respiratory, luetic, or allergic 
disease. It has a wider range of use than 
avertin, being useable in colon surgerjs 
which contraindicates rectal anesthesia. 


and it may be used even in the presence of 
hepatic disease, since it has been shown 
that Sodium Pentothal is broken down 
bj'- all the bodj' tissues and not b^' the liver 
exclusively as was formerly believed. 

Our surgical staff is pleased bj- the quiet 
Induction, and above all, our patients 
gratefully tell us that they awaken to 
find the “horrible” expectanc}' of opera- 
tion a fait accompli. 

SUAtMARV 

1. Basal anesthesia is a useful and often 
necessar}' procedure in the armamen- 
tarium of modern surgery. 

2. The properties of a desirable basal 
anesthetic are given. 

3. The various methods of basal anes- 
thesia are discussed. 

4. The superiority of intravenous so- 
dium pentothal as a basal anesthetic is 
presented with a review of the pertinent 
literature. 

5. A technic of basal anesthesia utilizing 
intravenous sodium pentothal is given. 
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M.anv minor operations in the mouth can be performed under local 
anaesthesia, but if the operation is expected to occupy some length of time 
and bleeding to be free it is wiser to give a general anaesthetic, preferably 
with the introduction of an intratracheal catheter. 

From “Minor Surgery” edited by Humphry Rolleston and Alan Mon- 
criefl' (Philosophical Library). 



DOES ANTERIOR GASTROJEJUNOSTOMY PREDISPOSE 
TO DEVELOPMENT OF JEJUNAL ULCERATION?* 

A STUDY BASED UPON NINETY PARTIAL GASTRECTOMIES 
Charles S. Kennedy, m.d. and Roland P. Reynolds, m.d. 

Chief of Surgical Staff, Grace I lospital Attending Surgeon, Grace Hospital 

DETROIT, MICHIGAN 


W ITH the gradual shift of surgical 
opinion in the past twenty years 
away from short circuiting opera- 
tion for “peptic ulcers” to sub-total 
gastrectomy, different types of operation 
were proposed. There has been a gradual 
evolution of surgical technic beginning 
with the Billroth i to the present day 
Polya, Polya-Balfour, Moynihan, Miku- 
licz, Hoffmeister-Finsterer operations. In 
general, it has been found to make little 
difference just which type of resection and 
anastomosis is made provided the method 
is sufficiently radical to permit of wide 
resection. 

There appears to be some controversy of 
opinion as to whether an anterior gastro- 
jejunostomy or a posterior gastrojejunos- 
tomy should be done. Each type of 
operation has its proponents. It has been 
said that the anterior gastrojejunostomy, 
although much simpler to perform, is not 
as satisfactory as the posterior gastroje- 
junostomy since the jejunal mucosa much 
further removed from the stomach is 
exposed to an unaccustomed gastric con- 
tent and hence the danger of jejunal 
ulceration development is greater. This 
group would have us believe that because 
the posterior gastrojejunostomy utilized 
a loop of jejunum much closer to the 
stomach, its mucosa was much better able 
to receive the insult of direct reception of 
gastric contents. 

We have undertaken this study based 
upon ninety partial gastrectomies for 
“peptic ulcer” in an effort to determine 
whether the anterior gastrojejunostomy 


does predispose to the de\’elopment of a 
jejunal ulcer. If it can be shown that the 
mucosa of the jejunum 30 cm. from the liga- 
ment of Treitz is as resistant to the irri- 
tating effect of the gastric contents as 
that much closer to the ligament, then that 
particular objection to the anterior gastro- 
jejunostomy would cease to exist. The ease 
with which an anterior gastrojejunostomj' 
can be done as compared to the posterior 
gastrojejunostomy and its absolute free- 
dom from the danger of injury to the 
middle colic artery, w'hich may occur dui> 
ing the posterior gastrojejunostomy, would 
indeed make it the procedure of choice in 
all partial gastrectomies. 

In our series of ninety cases, \ve used the 
anterior Polya type of anastomosis. Seven 
of the cases required a Hoffmeister modi- 
fication of the Polya technic. This modi- 
fication was found very useful in those 
cases in which the lesion w^as unusually 
high up on the lesser curvature and a safer 
anastomosis could be made by closing a 
part of the stomach stoma. A long loop of 
jejunum w'as brought anterior to the 
transverse colon and the point of anasto- 
mosis was made 30 to 40 cm. from the 
ligament of Treitz. In all of our cases, we 
removed sufficient stomach to create a 
postoperative achlorhydria or hypochlor- 
h3'’dria. In order to standardize our oper- 
ative technic as far as is possible w'e used 
as the upper line of our gastric incision, 
the point at w'hich the left gastric artery 
reaches the lesser curvature, and the lower 
line of the incision reaches the bare 
(avascular) area of the stomach wdrich is 
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seen between the left and the right gastro- est patient was twenty-two years old, and 
epiploic arteries. (Fig. i) By removing all the oldest was sevent3'^-two. Both patients 
the stomach distal to the line of incision had excellent results from the operations 


Ber.'itic artery 


G.'istro-duodcn.al 

.artery 

IJfght pa^tric 
(ryloric) artery 


Itipht. pastro- 
epiplolc artery 

P.ancrcatico- 
dnodcnal artery 


Left gastric 
(coronarj-) artery 





I . . 

Fig. I. Note tlic line of incision between the point at which the left gastric artery meets the lesser 
curvature and the bare area between the right and left gastro-epiploic arteries. (From iMaingot, 
R. Technique of Gastric Operations.) 


just described, all the stomach that is 
necessary- to be remo\'ed for a good result 
was excised. In this way, all the acid- 
forming tissue was removed from the 
stomach and also the antral mucosa which 
appears to regulate acid secretion." Since 
all the acid-forming tissue has been re- 
moved at operation, we have been able to 
produce an achlorhydria with the result 
that the irritating efl'ect of the hydro- 
chloric acid from the gastric secretion 
cannot be considered a factor in the 
production of jejunal ulcers postopera- 
tively. With the removal of this chemical 
factor as a possible etiological agent in the 
production of jejunal ulcers, we are left 
only with the mechanical irritative factor 
resulting from the discharge of gastric 
contents onto a jejunal mucosa which is 
not accustomed to it. 

A glance at the’ tabulated histories 
reveals some interesting data. Our ^mung- 


performed. Eighty-two of the patients were 
males and only eight were females. Sixty- 
nine of the patients were operated upon for 
duodenal ulcer and twenty-one patients 
had gastric ulcers. The largest number of 
patients were between fifty to sixt}'^ 3'^ears 
old. The age of the patient in no way 
influenced the decision to do a partial 
gastrectomy. It is the physical condition 
of the patient that determined the oper- 
ability. We did not perform an entero- 
enterostoni}^ in a single case in association 
with our anterior gastrojejunostomies. 
Many of these patients were operated 
upon five years ago so that adequate time 
has elasped for jejunal ulceration to 
develop if this operation predisposed to it. 

In our follow-up of these ninety patients, 
we found not a single patient had devel- 
oped a jejunal ulceration. When we com- 
pare this with studies taken from various 
surgical centers throughout the country 
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makes little difference from a chemical 
irritant point of view as to whether the 
mucosa of a short loop or a long loop of 
jejunum is exposed to the gastric con- 
tents. We have been able to demonstrate 
in our series of ninety cases that the 
mucosa of a long loop of jejunum can with- 
stand the mechanical irritating effects of 
the gastric contents as well as the mucosa 
of the short loop of jejunum. The choice of 
operation would depend then upon which 
could be done with greater safetv. The 
posterior gastrojejunostomy becomes ^''er\' 
diflicult in a patient having a short meso- 
colon or a very fatty mesocolon so that the 
middle colic artery cannot be readily 
identified. An injury to the middle colic 
artery in the performance of a posterior 
gastrojejunostomy does occur even in the 
best surgical centers.® This necessitates 
resection of the colon and thus adds to 
the operative morbidity and risk. If the 
anastomosis is performed to the right of 
the middle colic artery instead of to the 
left, the results are not too good. By the 
use of the anterior gastrojejunostomy all 
these pit-falls are avoided; and since we 
have demonstrated that the anterior gas- 


trojejunostomy does not predispose to 
the development of jejunal ulcers, we 
believe it to be the operation of choice. 
In no case did we perform an entero- 
enterostom}" with the gastrojejunostomy. 

CONCLUSION 

1. Anterior gastrojejunostomy does not 
predispose to the development of jejunal 
ulcers. 

2 . The mucosa of the jejunum in the 
long loop is able to withstand the effects 
of receiving the gastric contents directly 
as well as the mucosa of the jejunum closer 
to the stomach. 

3. By using the anterior gastrojejunos- 
tomy, without entero-enterostom}^ all dan- 
ger of injurj^ to the middle colic artery is 
avoided. 

REFERENCES 

1. Prouask.^, J. V. Peptic ulcer. S. Clhi. North America, 

24: 50-59, 1944. 

2. Best, C. H. and Taylor, N. B. The Physiological 

Basis of Medical Practice. 3rd. ed. Baltimore, 
1943. Williams and Wilkins Co. 

3. Marshall, S. J. Surgical management of chronic 

peptic ulcer, S. Clin. North America, 24: 61S-629, 
1944 - 



FINGER AMPUTATIONS* 

G. . 1 . Curry, M.D. 
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F inger amputations are common into this proup. Amputations are in many 
surgical operations. Tliey may be instances clone without the patient’s know- 
consiclcrccl minor or major dcpenciing ledge or consent. The iumest evaluation of 
upon the extent and severity. It is certain the attending surgeon must be depended 
that the uncomplicated amputation of the upon as to what is best. In other less 
distal portion of a phalanx is a minor severely damaged (ingers, painstaking 
surgical procedure, but extensive injury management may result in a disability 
to the entire finger or fingers demands which renders the digit useless, and in- 
surgical skill and judgment necessary for hibits the maximum functions of the 
the preservation of the maximum residual remaining fingers. Amputation is to be 
function. It has been slated tliat next to considered in this type of case. One must 
the brain, the hand is the greatest asset of always bear in mind the function of the 
man, and to it is due the development of repaired traumatized digit, that it should 
man’s handiwork. It is also an organ of be compatible with the maximum residual 
expression and a special sense organ for function. A stilf frozen finger is of no value 
stereognosis. in work or industry where digital dexterity 

Finger amputations occur in all age is of great importance. If the amputation is 
groups. They arc more frequently ob- one of election, complete agreement be- 
served in the adult male whose hands arc tween the surgeon and the patient is 
subjected to injury associated with occu- demanded. The question of the patient’s 
pation. Therefore, the industrial surgeon desire for amputation on the basis of ob- 
will be frequently confronted with this taining financial reimbursement must c\'er 
surgical problem. The common causes for be borne in mind, but in the vast majority' 
finger amputations are trauma, deformity', of cases, election of amputation will be 
and infection. Finger amputations caused based on a disability' evaluation that is 
by' trauma take first place in the list of honest. 

etiological factors. Among the indications Most secondary amputations are done 
are: (i) Severe soft tissue damage with at the request of the worker, who preferred 
destruction of skin, facia, and tendons; no finger to a useless one. 

(2) multiple compound comminuted frac- Fingers subjected to third degree burns 
tures with or without soft tissue destruc- producing tissue destruction that is irre- 
tion; (3) burns, second and third degree; parable, indicate amputation primarily'. 
(4) gangrene occurring from the use of Many' severe second degree burn cases 
certain chemical agents; viz., aluminum rendering the finger useless, come to 
acetate, phenol, and bichloride dressings; amputation. The advances in dermoplastic 
and (5) frost bite. procedures in these cases have done much 

Many' severe freshly' traumatized fingers to preserve useful function, and such 
demand primary amputation. The im- operations should be considered before 
mediate judgment in such cases Implies amputation is elected, 
that all efforts to save the digit are ob- The use of aluminum acetate, phenol, 
viously of no avail. The large majority fall and bichloride dressings should be dls- 

* Presented at the Fourth Annual Conference on Industrial Medicine and Surgery, Division of Traumatic Surgery, 
Long Island College of Medicine, Brooklyn, New York, January 31, 1946. 
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couraged. If moist dressings are indi- 
cated, boric acid or magnesium sulfate is 
preferable. 

Fingers are common sites of frost bite. 
There' is permanent contraction of the 
vessels with pallor and numbness of the 
fingers. Subsequent local management 
should be followed first. Inevitable gan- 
grene indicates amputation. 

Deformity frequently occurs secondarily 
to the severe trauma previously men- 
tioned. This may be of all degrees as stated, 
and involve the soft and bony structures 
independently or in combination. De- 
formity may occur secondary to tendon 
loss or tendon function loss. In a series of 
233 finger amputations done during the 
period 1935-45 at the Chevrolet Motor 
Company, Flint, Mich, plant, 8% of whole 
finger amputations were performed be- 
cause of unsuccessful tendon healing. It 
may be due to joint ankylosis either as- 
sociated with joint destruction from 
trauma or secondary infection, or both. 
Ankylosis may occur in flexion or exten- 
sion, and may involve one or more joints. 
The digit becomes a foreign body that is 
useless, individually, and constantlj' inter- 
feres with adjacent finger and hand func- 
tion. There are frequently associated 
intractible pain and circulatory changes. 

Massi^"e progressive destructive osteo- 
myelitis with adjacent tendon involvement 
indicates amputation. The hazard of joint 
involvement and ankylosis rendering the 
digit useless is ever present. The sul- 
fonamides and penicillin have reduced 
these conditions to a considerable extent. 

The several functions of a hand are 
described as tactile sense, pick up, grip, 
and hook. When amputations are to be 
done, these several functions should be 
considered. The occupation of the indi- 
vidual should be taken into consideration 
when decision for amputation is made. A 
skilled artisan needs tactile sense and pick 
up. The common laborer needs grip and 
hook. Tactile sense is obviously lost with 
finger amputations, as this function is 
associated with the finger tips. Finger 


amputation stumps may develop a mini- 
mum of return of this function. The pick 
up function combines the activities of the 
thumb and fingers. The thumb is the most 
important digit of the hand, and it enters 
into part of all the functions of the hand. 
When it is the seat of any indication for 
amputation, a careful appraisal of the 
amount to be removed should be made. 
Maintenance of pick up function pre- 
serves a means by which skilled artisans 
may carr}^ on. The index finger, ring, 
fourth and fifth fingers are named in order 
of their importance to preserve this im- 
portant function in combination with the 
thumb. The ideal pick up is b}' use of the 
thumb and index finger. The remaining 
fingers enter into this function in order of 
their location, as mentioned. 

Grip or grasp is the most important 
function of the hand, with pick up in 
second place. The former involves the 
firm coordinated use of the intrinsic and 
extrinsic muscles. The latter calls for their 
delicate and dexterious action. Grip or 
grasp is essential to the heavy duty 
laborer. Pickup is necessary for the skilled 
artisan. Both functions overlap in their 
importance. Absence of the thumb at 
the carpal-metacarpal joint leaves a hand 
with finger grip alone. This is a weak hand. 
Preservation of a portion of the first 
metacarpal helps. A short proximal pha- 
langeal stump assures a reasonably satis- 
factory grip. Lost motion of the metacarpal 
phalangeal joint occurs less often, but does 
result from direct infection, severe primary 
destruction, and secondar}* tendon fixation. 
The metacarpal phalangeal joints should 
never be sacrificed unless all efforts at 
satisfactory preservation of function fails. 
The knuckle line should be preserved, if 
possible, as this aids grip. If amputation 
of all fingers is under consideration, short 
finger stumps will maintain the knuckle 
line. One should constantly bear in mind 
the saving of as much as possible. If 
ankylosis occurs with the metacarpal 
phalangeal joints in extension, a hook 
hand results; grip is lost; pick up and hook 
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INTERLAMINAR SPINAL ANESTHESIA 


AN ALTERNATIVE LATERAL APPROACH FOR SUBARACHNOID PUNCTURE 
David Kershner, m.d. and Alfred L. Shapiro, m.d. 
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I N the routine administration of spinal 
anesthetics, the usually adopted pos- 
teromedian lumbar interspinous ap- 
proach proves suitable in most instances. 
However, in the average experience, diffi- 
culties are encountered in introducing the 
spinal needle according to standard recom- 
mendations with sufficient frequency to 
warrant occasional utilization of a satis- 
factory, although little known alternative 
method. 

Interlaminar, or sublaminar lumbar 
puncture is a relatively simple and easy 
procedure that may be resorted to when 
initial median interspinous puncture is 
difficult or unsuccessful. On occasion, 
anesthetists, faced with spinal canals ap- 
parently impenetrable between lumbar 
spines, have suggested abandonment of 
spinal for a general anesthetic. In such 
instances, substitution of the interlaminar 
approach will secure for the surgeon the 
desired technical advantages of intrathecal 
anesthesia. 

We do not offer this as a new maneuver. 
Dr. John Linder, who was director of the 
surgical ser\'ice at the Beth-El Hospital, 
and who retired from active practice several 
years ago, often used the lateral route, and 
occasionally, when he encountered diffi- 
culty, angled his needle and slid it along the 
bony lamina into the subarachnoid space. 
It is quite possible also that earlier investi- 
gators experimented with this maneuver of 
thecal ingress. At the present time, how- 
ever, the method appears to be very 
little known and in almost complete disuse. 
Search of a considerable body of the 
available literature since the time of 
Quincke^'* and other pioneers in spinal 
anesthesia, discloses no mention of the pro- 
cedure. For this reason, the 



Figs, i and 2. Figure i is a cross section and 
Figure 2 a sagittal section of the lumbar spine. 
Modified from Labat “Regional Anesthesia,” 
by permission of W. B. Saunders Company, a, 
conventional interspinous approach. The direc- 
tion of the needle is perpendicular to the sur- 
face of the skin, benvcen the spinous processes 
through the supraspinous and interspinous 
ligaments, b. Interlaminar approach. Angular 
direction of the needle along the spinal lamina 
through the much thinner ligamentum sub- 
flavum. L, Lateral approach. Needle is perpen- 
dicular to the skin lateral to the spinous 
processes and directed medially. 


From the Surgical Service of the Beth-El Hospital, Brooklyn, New York. 
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authors believe that publication is indicated or on one side, just as in the usual manner, 
to draw attention to this generally over- However, maximal flexion is not as essen- 
looked avenue for thecal ingress. tial, since separation of the spines is not 



Fig. 3. Lateral view. Fig. 4. Posterior view. 



Fig. 5. Oblique view. Regional bony anatomj' of 
approach to lumbar subarachnoid space 
(Figs. 3 and 4) through; a, conventional inter- 
spinous route; n, interlaminar route; in Fig- 
ure 5, c, through intervertebral foramen; d, 
lumbosacral space. 

In carrying out the procedure, the pa- 
tient’s back is arched, whether sitting up 


necessary, and the increase in the inter- 
laminar bony gaps is only moderately 
augmented as the lower spine is made con- 
vex. The procedure can, therefore, be 
carried out in the ventral prone position. 
The interlaminar space between vertebrae 
is narrower laterally than medially, but is 
wide enough to permit facile entry of the 
tip of the spinal needle for the required 
distances. A comparatively long spinal 
needle, e.g., 10 to 15 cm. of the usual gauge, 
is introduced subcutaneously about 1.5 cm. 
to 2 cm. lateral to the tip of the fourth or 
fifth lumbar spinous process. It is then 
directed cephalad and forward and slightly 
medially at an angle of approximately 30 to 
45 degrees with the plane of the skin over- 
lying the vertebral column and advanced 
until bone or spinal fluid is encountered. 
When bone is encountered, and it usually 
is, the needle is made to glide forward along 
the lamina by a to-and-fro movement, 
slightly varying the angle and advancing 
gradually until the laminar hiatus is 
reached. The lower border of the superior 
lamina may engage the trocar, guiding 
it into the subarachnoid space. The usual 



VoL. LXX1 I,N!o. I 


Kershner, Shapiro — Spinal Anesthesia American Journal of Surgery 

^}4 inch spinal needle may have to be in- In the technic of lumbosacral subara- 
serted all the way up to the hub. The pos- chnoid tap presented by Taylor^- in 1940 
sible risk of entering the cord proper or the for urologic cases, and more recent^ 



Fig. 6. Photograph illustrating proper direction of the needle 
i.y cm. from the midline at the level of the crest of the 
ileum, at an angle of about 40 degrees directed cephalad, 
forward and slightly medially. 



Fig. 7. Lateral .v-ray view of spinal needle in second lum- 
bar space. Note that spine need not be fle.\ed. 


spinal canal does not exceed that of the 
interspinous course. The fundamental dis- 
tinction to be kept in mind is that in this 
technic the direction and course of the 
needle are determined by the slanting 
position of the vertebral laminae, and not 
by the horizontal direction of the spinous 
processes. 

The accompanying illustrations demon- 
strate the regional bonv anatomv and the 
proper direction of the needle. It is well to 
bear in mind that the needle enters the 
subarachnoid space a vertebra higher than 
the level of puncture of the skin. 


redescribed by Schuetz^^ for operations on 
the rectum, bladder, prostate and vagina, 
the slant of the dorsal surface of the sacrum 
is similarly utilized. The patient is in the 
ventral prone position. The skin is punc- 
tured at a point i cm. below and i cm. 
medial to the lowermost prominence of the 
posterior superior iliac spine. A long needle 
is directed upward and mediall}' at an angle 
of about 55 degrees toward the level of the 
spine of the fifth lumbar' vertebra. The 
needle is guided by the dorsal surface of 
the sacrum and enters the lumbosacral 
space at the midline. 
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Lateral spinal puncture is described as a 
method of puncture in which the spinal 
needle is introduced to one side of the mid- 



Fig. 8 . A'-ray of spinal needle guided by the 
lamina into subarachnoid space in ventral 
prone position, obese patient. Note length of 
needle (6 inches). 

line, perpendicular to the skin, and guided 
medially so as to penetrate the canal at 
approximately the median line. The spinal 
meningeal venous plexus is supposedly 
avoided at this site, and in avoiding an 
entirely central course, the needle does not 
traverse the complete depth of the supra- 
spinous and interspinous ligaments, both of 
which are well developed in the lumbar 
region. We have found that venous bleeding 
is induced less frequently by the inter- 
laminar technic proposed than in the 
usual lateral or dorsomedian routine. 
Furthermore, the interlaminar ligaments 
or the ligamenta flava, which are pene- 
trated by the interlaminar approach, are 
considerabl}' thinner than the supraspinous 
and interspinous ligaments, which are thus 
avoided. 

Where flexion of the patient is diflicult or 
impossible, as in the cardiac, or in the fused 
spine, or in general peritonitis, or when the 
patient must remain prone, interlaminar 


subarachnoid puncture maj' be performed 
without hindrances otherwise met. In cases 
in which osteoarthritis bridging is present, 
a suitable space can generally be found 
between two lower lumbar laminae even 
if the spine cannot be flexed at all, or even 
in opisthotonos. 

In no case have the authors found it nec- 
essary to forego spinal anesthesia solely 
because of a mechanically unsatisfactory 
or diflicult subarachnoid puncture, since 
where one method failed, the alternate 
procedure was successful. This avenue of 
approach may also be utilized for fractional 
spinal anesthesia by the method of Lem- 
mon^ using the malleable needle, or by 
using the ureteral catheter as described by 
Tuohy.*^ 

SUMMARY 

An interlaminar approach for spinal sub- 
arachnoid puncture and its advantages are 
described. The method is recommended as 
an alternate to the usual interspinous mode 
of administering spinal anesthesia. 

REFERENCES 

1. Doguotti, a. M. Ancsthesi.9. Chicago, 1937. S. B. 

Debour. 

2. Evans, C. H. Spinal Anesthesia. New York, 1929. 

P. B. Hoeber. 

3. Flagg, P. T. The Art of Anesthetics. Philadelpiiia, 

]944. Williams & Y'ilkins Company. 

4. Hewer, C. L. Recent Advances in Anesthesia. 

Philadelphia, 1944. Blakiston Comp.any, 

5. Levinson, A. Cercbrospin.al Fluid in Health and 

Disease. St. Louis, 1929. C. V, Mosby. 

6. Lemmon, W. T. A method of continuous spinal 

anesthesia. Ann. Surg., 3: 141-144, 1940. 

7. Lundy, J. S. Clinical Anesthesia. Philadelphia, 1942. 

W. B. Saunders Company. 

8. Maxson, L. H. Spinal Anesthesia. Philadelphia, 

1938. J. B. Lippincott Comp.any. 

9. Minnitt, R. j. .and Gillies, J. Textbook of Anes- 

thetics. B.altimore, 1944. Williams & Wilkins 
Company. 

10. Quincke, H. Die Lumbalpunction des Hydro- 
ceph.alus. Klin. Webnsebr., 28: 929-933: 965-968, 
1891. 

ti. ScHUETZ, C. E. Lumbos.acr.al subarachnoid block. 

California & West. Med., 63: 64-65, 1945. 

12. Taylor, J. A. Lumbosacral subarachnoid tap. J. 
Urol., 43: 561-564, 1940. 

J3, Tuohy, E. B. Continous spinal anesthesia. An«- 
ibesiology, 5: [42-148, 1944. 

14. Vehrs, G. R. Spinal Anesthesia. St. Louis, 1934' 
C. V. Mosby. 
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O BSTETRIC analgesia in the form of 
continuous caudal block has been 
adopted by us as the method of 
choice for relief of pain during labor. Our 
preliminary report^ dealt tvith the results 
in 250 patients showing that its use facili- 
tates cervical dilatation, permits normal 
descent of the presenting part, is adequate 
anesthesia for delivery, diminishes blood 
loss, and has no untoward effect on the 
parturient or fetus. We also emphasized 
that the immediate postpartum course 
was smooth, uncomplicated and differed 
in no respect from the course following 
the use of any other method of analgesia. 
These results previously reported and those 
herewith presented were accomplished by 
providing adequate personnel and proper 
team work between the “caudalist” and 
the accoucheur. Such cooperation and the 
constant watching throughout labor and 
delivery is of utmost importance in the 
safe and effective administration of this 
type of obstetric analgesia. 

We have not deviated from the method 
of administration of continuous caudal 
analgesia as originally described by Hing- 
son and Edwards.- Metycaine (1.5 per cent) 
is used and it is introduced through a 
malleable needle (No. 19 g.). We dis- 
continued the routine use of ephedrine in 
the metycaine solution because of in- 
creased bleeding during the delivery, par- 
ticularly from the pelvic floor lacerations or 
episiotomy. We administer ephedrine sul- 
fate only where the systolic blood pressure 


reading prior to administration of the 
analgesia is 100 mm. of mercury or less. 
Onl}^ on very rare occasions was it neces- 
sary to give ephedrine during the course of 
labor or delivery to combat a serious 
drop in the systolic blood pressure. 

During the past two and one-half years 
there were 6,756 deliveries. We admin- 
istered continuous caudal analgesia to 
1,639 patients. Of these 1,525 had complete 
relief from pain during labor and delivery. 
Table i shows that fort}^ patients had only 
partial relief from pain during labor and 
delivery was accomplished by supple- 
mentary inhalation anesthesia. There were 
also seventy-four patients who had no relief 
from pain at all. Both of these groups are 
classified as failures. 

Table 1 

EFFECTIVENESS OF CONTINUOUS CAUDAL ANALGESIA 


Complete relief of pain 1.525 

Failures 114 

Partial relief of pain 40 

No relief of pain 74 

Total 1.639 


Dislodgment of the needle or inability to 
block the eleventh and twelfth dorsal 
nerves effective!}’ accounted for most of the 
partial failures. In most of the latter 
instances there was no pain during delivery 
and repair; but painful uterine contractions 
continued during labor. A larger than usual 
caudal canal, defective posterior wall of the 
caudal canal or the presence of accessor}' 
openings on the posterior wall of the caudal 
canal accounts for the defective block. 


* From the Department of Obstetrics and Gynecologj-, Beth-El Hospital. 
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The complete failures were clue to inabil- 
ity to enter the caudal canal because of 
excessive fat pad, atresia of sacral hiatus, 
and distortions and malformations of the 
bony landmarks in the scarococcygeal area. 
We are also including in this group cases in 
which spinal fluid was obtained because of 
perforation of a low-hdng dural sac. 

Tauu'- II 

Types or deeivuiues un'heu continuous caudai. 


ANAI-C.ESIA 

Spontaneous 93 

Low forceps 1,22> 

Miciforceps 52 

Manual rotation and midforceps. . . 103 

Forceps rotation 19 

Breech extraction 10 

Cesarean section 20 

Internal podalic version 3 


Table ii shows the types of deliveries in 
the 1,525 patients who were delivered under 
this form of analgesia. A high incidence of 
operative deliveries results from the use of 
any form of obstetrical analgesia. The 
increase, however, is limited to low forceps 
and “outlet” forceps. Routine use of low 
forceps and episiotomy on all primipara has 
become standard even when no analgesia 
is used. Similar management is advised dur- 
ing subsequent deliveries in order to main- 
tain adequate pelvic floor support and 
prevent rectocele and even cystocele. 

Mengert® and Baptisti'' insist, however, 
that when continuous caudal analgesia is 
used other operative procedures are in- 
creased. These procedures are necessary 
because of failure of occiput-posterior 
positions or deep transverse arrest of the 
head to rotate and descend spontaneously. 
It is claimed that the obliteration of the 
bearing down reflex by the use of continu- 
ous caudal block and the marked pelvic 
floor relaxation prevents spontaneous rota- 
tion to the anterior position, thus nec- 
essitating intervention to effect delivery. 

For a long time we have believed that the 
earl}^ correction of an occiput-posterior 
position or deep transverse arrest after 
full dilatation was of decided benefit to the 
parturient and to the fetus. Although a 
waiting period might be permitted it is 
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not necessary. With the cervix fully dilated 
and the head in cither malposition, every 
forceful exertion produces pressure and 
traumatizes the soft tissue structures of the 
birth canal. These forceful “tries,” par- 
ticularly in such instances, ma3' cause in- 
jury to the uteropubic fascia bj' stretching 
or lacerating its fibers or bj- submucosal 
hemorrhages, laying the groundwork for 
the formation of c^'stocele. These con- 
tinued forceful exertions also cause similar 
damage to the parametrial tissue and the 
cardinal ligaments of the cervix predispos- 
ing to early descensus and beginning 
prolapse of the uterus. It cannot be 
denied, also, that intracranial hemorrhage 
in the fetus is frequentlj’ the direct result 
of permitting patients with the above 
mentioned malpositions to continue long in 
the second stage. It appears that the 
elimination of all these bearing down at- 
tempts and earlj- correction of the mal- 
position traumatizes to a minimum the soft 
tissue structures of the birth canal. Bill'’ 
has long advocated a watchful waiting 
policy' during the first stage of labor in 
occiput-posterior positions but insists that 
earlj' correction and deliverj^ after complete 
cervical dilatation is more beneficial to 
mother and infant. 

Early in the onset of labor in occiput- 
posterior position or deep transverse arrest, 
the pains, although frequent, are ineffectual 
and mainly limited to the lumbar region. 
This tj^pe of ineffectual labor maj^ continue 
for man^f hours without anj' appreciable 
progress in dilatation or descent, but never- 
theless produces physical and pst^chic 
exhaustion. In these instances preliminary^ 
sedation with morphine sulfate (gr. >4) 
to span this earlj”^ period of ineffective labor, 
is advisable. After a lapse of several hours, 
when a 5 or 6 cm. dilatation is reached, a 
tight Beck® binder is applied to fix the 
presenting part in the pelvis and steady^ 
the fetal ovoid. The application of con- 
tinuous caudal analgesia at this point gives 
the patient complete relief from pain during 
the remainder of labor. Full dilatation is 
reached rapidly' and spontaneous correc- 
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tion of the malposition and descent in 
many instances takes place. If anterior 
rotation is not reached, early correction 
and delivery are performed. 

Table in 

MAJOR OPERATIVE DELIVERIES 



Under 

Caudal 

! 

Not 

under 

Caudal 

Total deliveries 

L525 

5.231 

Manual rotation and midforceps 

103 

X29 

Forceps rotation 

19 

17 

Midforceps 

52 

57 

Internal podalic version 

Percentage of major operative deli- 

3 

10 

vcrics 

io. 97 p 

' 4% 


In Table iii are listed the major opera- 
tive deliveries in the 1,525 patients who 
received continuous caudal analgesia, and 
in the 5,231 patients who were delivered 
without this form of analgesia. There were 
177 such deliveries under caudal block or 
an incidence of 10.9 per cent. Where no 
continuous caudal analgesia was used the 
incidence of major operative deliveries was 
4 per cent. This appears to be a high inci- 
dence of operative deliveries; but our policy 
of early interference in the second stage 
accounts for this more than the type of 
analgesia. Furthermore, the ease and sa,fety 
with which these procedures can be per- 
formed under this form of analgesia dictates 
the policy of earlier interference. 

Table iv 

COMPLICATIONS EOLLOWING DELIVERY 


} Under 

I Oiiidal 

1 


Not 

under 

Qtudal 


Laceration of cen.'ix. . . . 
Diihrssens incisions. . . . 

Retained placenta 

Postpartum iiemorrliage 



The complications following delivery 
under this form of analgesia are much 
fewer. Table iv shows that laceration of the 


cervix occurred two times and there were 
no instances of Duhrssens incisions. The 
placenta was retained on two occasions and 
onl}' one case of postpartum hemorrhage 
was found in our entire series of 1,525 cases 
in which continuous caudal analgesia was 
used. 

In the group in which no continu- 
ous caudal analgesia was used, although 
the operative incidence was lower, the 
complications were more numerous. Here 
we found thirteen cases of laceration of 
the cervix, thirteen retained placentas, 
nine instances of postpartum hemorrhage 
and three cases which needed Duhrssens 
incisions. 

We find now, as in our preliminar}' report, 
that continuous caudal analgesia has no 
efiect on the initiation of respiration in the 
newborn. Even in instances in which 
prolonged inhalation anesthesia is not used 
for the delivery and only a slight amount is 
given as the presenting part clears the 
perineum, initiation of respiration is some- 
times delayed. Under continuous caudal 
analgesia respiration is initiated even 
before complete delivery is effected. As 
the head slips over the perineum and the 
anterior shoulder is being fixed under the 
symphysis to deliver the posterior shoulder, 
the infant emits a cry. There were ten 
stillbirths in this series. In six instances 
the fetal heart sounds were absent or there 
was doubt as to their presence before the 
analgesia was instituted. Maceration was 
found in all these instances in varying 
degrees. The other cases were obviously 
due to obstetrical traumatic deliveries, 
three instances of version following failure 
of forceps and one instance following a 
difficult midforceps delivery. 

We encountered only the minor com- 
plications reported by Gready." Inability to 
enter the caudal canal due to excessive 
fat pad in the sacrococcygeal area caused 
three instances of superficial infection over 
that area. This was undoubtedly due to the 
deposit of the metycaine solution super- 
ficially, on the erroneous assumption that 
the needle was in the caudal canal. 
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There were hnir instances of dural punc- 
ture and clear spinal Iluid was obtained, in 
all of these instances the administration of 
continuous caudal analgesia was aban- 
doned. However, we had three other 
instances of inadvertent spinal anesthesia 
despite the fact that after a short waiting 
period following the introduction of the 
needle into the caudal canal no spinal Iluid 
was obtained. The symptoms of spinal 
ancstlicsia were recognized soon after the 
administration ofthc first 8 cc. of anesthetic 
fluid. In each instance it was recognized by 
rapid cc.ssation of all jjain, rapid advance of 
the level of anesthesia above the umbilicus, 
loss of muscular tone of the lower extremi- 
ties and very early rectal sphincter relaxa- 
tion. It is important to be aware of these 
signs early, lest the subsequent fractional 
closes be administered and produce serious 
massive spinal anesthesia. When these 
signs were noted and adequately appraised, 
the needle was withdrawn. In each instance 
the patient had enough anesthesia for labor 
and delivery. 

We also met with high level caudal 
analgesia in four instances. This developed 
despite slow administration of the solution 
and only.^ when indicated, i.e., when pains 
returned and the level of anesthesia was 
much below the umbilicus. In these in- 
stances the introduction of the usual 20 cc. 
of 1.5 per cent metycaine, although properly 
spaced, caused the patient to become sud- 
denly restless, anxious and with visible 
shaking of the upper extremities and trunk. 
They complained of precordial pressure 
and dizziness. The anesthetic level reached 
up to the neck. Such instances are explained 
by small epidural and narrow lateral dural 
spaces which permit the fluid to diffuse 
rapidly upward. These were easily com- 
batted by elevation of the head and trunk 
to permit downward gravitation of the 
anesthetic fluid. The patient was assured 
and comforted and in a matter of minutes 
the symptoms disappeared and labor was 
permitted to continue. Delivery and subse- 
quent course were uneventful. Subsequent 


injections, when they became necessary, 
were reduced to 10 ce. at each dose. 

There were no instances of nerve injury, 
bone injury, inadvertent intravenous injec- 
tion, broken needle or false passage of the 
needle. Where the analgesia was used for a 
period longer than six or eight hours there 
was postpartum urinary retention and loss 
of rectal sphincter control. These symptoms 
were temporary and they disappeared early 
in the postpartum period. 

We had one maternal death in a patient 
who received continuous caudal analgesia 
for labor and delivery; but it did not appear 
that death was due to the analgesia. 

C.\SE I5EPOUT 

1 -. W., iliirly-live years old, para i, gravida 
It, had a diniciilt delivery by Duhrssens inci- 
sions of the cervix and midforceps three years 
previously. She had, ho\vc%cr, a normal piicr- 
perium and no subsequent pelvic complaints. 
She was admitted in mild labor, and after 
several hours her pains became regular, strong, 
occurring every three to live minutes. When 
she reached live cm., dilatation and the head 
was at the spines, continuous caudal analgesia 
was administered. Cervical dilatation was slow, 
and after four hours she was only 9 cm. dilated 
and the licad was i cm. below the spines. Dur- 
ing the entire time the anesthetic fluid was 
administered in 20 cc. doses onij’ when the 
level fell below the umbilicus and pains became 
perceptible. This occurred at about forty-five 
minute intervals. 

Full dilatation was reached two hours later 
and at tliat time the head was 2 cm. below the 
spines. At this time the level of the anesthesia 
was tested and found to be below the umbilicus. 
She complained of slight pain over the right 
side immediately above the symphj^sis. She 
was given the last dose of 20 cc. of 1.5 per cent 
metycaine, the needle was removed and the 
patient was made ready for transfer to the deliv- 
erj' room. During the six hours of the admini- 
stration she had no complaints. 

When she was placed on the deliver3' table 
she became cj'anotic, restless, complained of 
dizziness and involuntanlj' removed her legs 
from the stirrups. Inhalation of oxj'gen elimi- 
nated the cj'anosis and deliverj' of a living male 
infant bj^ outlet forceps and episiotomj' was 
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easily accomplished. The placenta was ex- 
pressed Intact five minutes later and the episi- 
otomy was repaired. During this time the 
patient had several more attacks of cyanosis 
and restlessness, but oxygen inhalation success- 
fully combatted them. Shortl}" after the de- 
livert’^ sbe became markedly cyanotic. The pulse 
was slow, of fair quality and regular. The blood 
pressure could not be obtained. Despite con- 
tinued oxygen administration, coramine and 
adrenalin medication and artificial respiration 
she expired about forty minutes after the first 
of the symptoms appeared. 

Consent for postmortem examination could 
not be obtained. Blood and spinal fluid speci- 
mens, however, were obtained a few minutes 
after death and were sent to the Eli Lilly 
Laboratories® for detection of presence of 
metycaine. No met3Taine was found in either 
specimen. The total amount of met\-caine 
used (1.5 per cent) was 150 cc. over a period of 
almost seven hours. 

The absence of metycaine in the spinal 
fluid excluded death due to massive spinal 
anesthesia. Similarly, the absence of mety- 
caine in the blood eliminated metycaine 
intoxication as a cause of death. It appears, 
from the clinical picture, that death might 
have been due to pulmonart- embolism. A 
similar complication has been reported by 
Diddle and Hill.® Complete postmortem 
e.xamination of their case revealed the 
unusual source of the embolus to be the 
e.xtradural venous plexus of the sacral 
spinal canal. The use of a No. 15. G. needle 
to enter the caudal canal might well cause 
sufficient trauma for complications. Other 
sources of pulmonary embolism are possible 
in obstetric patients. 

SUMM.ARY* 

1. Continuous caudal analgesia was at- 
tempted in 1,639 obstetric patients. Com- 
plete relief from pain was obtained in 1,525 

* Since this article was submitted for publication we 
administered continuous caudal analgesia to over 700 
more patients. The results and conclusions are sub- 
stantially the same as described above. 


patients. Forty patients had onlj' partial 
relief from pain while seventy-four had no 
relief. Anatomical malformation was the 
main reason for the partial and complete 
failures. 

2. Early correction of occiput-posterior 
position and deep transverse arrest account 
for the increase in major operative deliver- 
ies and not the analgesic method used. 
Such early correction prevents soft tissue 
trauma, prevents pelvic relaxations and 
displacements and intracranial damage in 
the fetus. 

3. There Avas a higher percentage of 
major operative deliveries when continuous 
caudal analgesia was used. The complica- 
tions during and following delivery, how- 
ever, were much fewer than those found in 
the cases in which the major /jperative 
procedures were done with other forms of 
anesthesia. 

4. There is no dela}' in initiation of fetal 
respiration. Fetal distress is very rare. Ten 
stillbirths occurred; six were suspected 
before the analgesia was started and were 
confirmed by presence of maceration. 
Four stillbirths were due to obstetrical 
trauma. 

5. Some of the minor complications to 
the mother have been noted and discussed. 
There was one maternal death which 
occurred after delivery and after six hours 
of uneventful continuous caudal analgesia. 
It is doubtful that this method of analgesia 
was the cause of this death. 
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TRAUMATIC PALMAR ANEURYSM 


Lieut. Col. I. Charles Zuckerman 

MEDICAL CORPS, ARMY 

HE advent of World War ii has 
brought into increasing prominence 
the subject of traumatic arterial 
aneurysm, and the frequency with which 
one encounters articles on this topic in the 
surgical literature attests to the growing 
importance of traumatic vascular lesions. 
Matas’ review® of blood vessel injuries in 
World War i revealed the fact that aneu- 
r^^sm occurred in i per cent of all wounds 
of the extremities, a figure that included 
both arteriovenous and arterial types. 
The incidence, therefore, of both true or 
pseudo-arterial aneurysms must have been 
smaller. Although it is too early for the 
compilation of any reliable statistics for 
World War ii, one can be quite sure that 
as a result of the better trained surgeons 
available in forward areas in this war, 
death from hemorrhage resulting from 
vascular injury has decreased, and trau- 
matic aneurysm, the sequela of such 
injury, has Increased. 

In general, aneurysm of peripheral ves- 
sels may be divided into two main 
groups 

I. Arterial 

(a) Acquired 

(1) Result of trauma 

(2) Result of degenerative disease 

(b) Congenital 

II. Arteriovenous 

(a) Acquired 

(1) Result of trauma 

(2) Result of degenerative disease 

(b) Congenital 

In this paper, we shall limit ourselves to 
a discussion of traumatic arterial aneu- 
rysms of the palmar vessels, and where 
indicated, interpolate some observations 
on acquired arterial aneurysms in general. 
As a group, the traumatic arterial type of 
aneurysm may be subdivided into two 
categories, both of which are characterized 
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by damage to the vessel wall resultant from 
some form of trauma. The true form is 
distinguished by a weakened arterial wall 
which is pushed ahead by the dilatation, 
producing a sac which has a neck through 
which it communicates with the main 
vessel and whose contents are liquid and 
coagulated blood in various stages of 
resolution. In the false variety or pulsating 
hematoma there is a destruction of the 
vessel wall with an ensuing spillage of 
varying quantities of blood, the forma- 
tion of a hematoma which may or may not 
be well demarcated by the surrounding 
tissue, and which may burrow into soft 
structures or dissect along fascial planes. 
Once the active spread of blood has 
stopped, a process of absorption, organiza- 
tion, and the proliferation of fibroconnec- 
tive tissue elements sets in, with the 
formation of a retaining sac. As this proc- 
ess continues, the sac eventually becomes 
lined with an endothelium similar to that 
of the injured vessel while its wall assumes 
a tough elastic quality. A multiplicity of 
aneurysmal shapes results, the end-product 
depending on the character of the sur- 
rounding structures and the varying degree 
of resistance they present to the develop- 
ing tumefaction. The time required for 
the development of such a sac is variable, 
but an extravascular hematoma may be- 
come organized into a fibrous aneurysm in 
six weeks. From this description, it can 
be seen that the difl'erentiation between a 
false and a true aneurysm can be made on 
the absence or presence of muscle elements 
in the wall of the aneurj'smal sac. 

A survey of the literature on traumatic 
palmar aneurysm reveals the Interesting 
fact that the incidence of this lesion is 
considerably less than might be expected. 
When one considers how richly vascular- 
ized is the palm of the hand, and how 
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frequently exposed it is to trauma of all 
sorts, one would expect the palm to be a 
most likely site for the development of 
traumatic aneurj^sms. And yet the reverse 
is true, for such lesions are comparative!}’ 
rare. Middleton’s review^ provided seventy 
recorded cases up to 1933, fifty-four of 
which were false and sixteen true aneu- 
rysms. The false aneurysms resulted from 
puncture wounds of the hand with one 
exception, that in which the aneurysm 
followed subcutaneous rupture of an 
artery during the reduction of a meta- 
carpophalangeal dislocation. The true 
aneurysms, representing the localized ec- 
tasia of one of the palmar vessels, were 
relatively rare occurrences and the major- 
ity of such cases were traumatic in origin. 
A single case^ was recorded in which the 
arterial affection associated with subacute 
bacterial endocarditis was considered to 
have followed blocking of the vessel by an 
embolus. Where no obvious cause could 
be assigned, the palmar aneurysms were 
deemed spontaneous, and of this variety 
only two cases were found, one'* that of 
an ulnar artery aneurysm in a young 
woman, and one® in which the lesion was 
not palmar but occurred on the dorsum of 
the hand. Of traumatic aneurysms not 
resulting from an open wound there were 
fourteen cases divided into two classes: 
(1) Acute and due to a single definite 
contusion, and (2) more delayed and 
gradual, the result of repeated minor 
injury. 

Of the six cases of the delayed type due 
to prolonged frequently recurring minor 
trauma, the injury was incidental to the 
individual’s work and could best be 
designated as occupational aneurysm. The 
remainder-belonged to the acute form, the 
result of striking a single sharp blow with 
the palm of the hand. The time required 
for the development of these aneurysms 
ranged from three weeks to five months. 
To this series Middleton contributed two 
cases of his own of the occupational 
variety, one of the ulnar artery in the 
vicinity of the hamate bone and one of the 


superficial volar branch of the radial artery. 
Since Middleton’s review several cases have 
appeared sporadically in the literature, 
namely, that of Brechot and Reinhold, ^ 
one by Wapshaw® following a midpalmar 
laceration and developing in twenty-one 
days to a plum-sized mass, one by Robb, 
McKetchnie and Guthrie® following palmar 
puncture by glass, a case by McLaughlin,*® 
as well as two ulnar and one superficial arch 
aneurysms reported by Pemberton and 
Black.** 

The signs and symptoms of traumatic 
palmar aneurysms are essentially the 
same, as aneurysms in other regions. How- 
ever, it must be borne in mind that small, 
deep-seated lesions may fail to give any 
of the classical signs and symptoms. 
One must also remember that with an 
arterial aneurysm the effects are less com- 
plex and confined to the area supplied by 
the injured artery, whereas an arterio- 
venous fistula may produce profound 
effects on the entire circulatory system.*® 

The findings in aneurysm may be briefly 
mentioned as follows: (i) An expansile 
pulsating tumor along the course of a 
vessel; (2) a scar of the preceding injury 
in the false type of aneurysm; (3) a variable 
amount of pain depending on the structures 
compressed by the tumor; (4) an absent 
or weak pulse distal to the aneurysm with 
corresponding oscillometric and blood pres- 
sure readings; (5) a possible bruit heard 
over the mass; (6) a possible thrill felt over 
the mass; and (7) a varying degree of 
interference with the arterial supply of the 
part, venous stasis with edema, claudica- 
tion and ischemic neuritis. 

The signs and symptoms enumerated 
above will aid materially in the diagnosis 
of the condition. In addition, there are 
several procedures which may be of 
considerable aid in both the diagnosis and 
the treatment: (i) Compression proximal 
to the aneurysm may allay or abolish the 
pulsation. (2) Aspiration with a fine needle 
of those masses which are suspicious and 
do not present the classical signs and 
symptoms. This is most applicable to 
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small deep-seated aneurysms in which 
ovcrlyinp: structures may mask the nature 
of the lesion. It is most embarrassing to 
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Fig. I. Sliowing extent of palmar aneurysm. 

the surgeon to incise into an aneurysmal 
mass when it is not expected. (3) Arterio- 
graphy. This is not only an aid to diagnosis 
but a valuable adjunct in estimating the 
size and shape of the mass as well as a 
means of evaluating the possible technical 
difRculties to be encountered and the 
circulation to be excluded by the con- 
templated operative procedure. (4) Bran- 
ham’s bradycardic reaction, the presence 
of pulsating veins, and the determination 
of carbon-dioxide and oxygen contents of 
veins may serve to differentiate between 
arteriovenous and arterial aneurysms. 

The radical cure of aneurysm elsewhere 
than in the palm of the hand often re- 
quires the interruption of the main arterial 
supply of the part. In such cases a careful 
evaluation of the collateral circulation is 
a pre-requisite before operation can be 
undertaken. For this, the Moszkowicz- 
Matas hyperemic test or one of its modi- 
fications^'* may be employed, and if there 
is need for it, the capacity of the secondary 
channels may be augmented by prolonged 
intermittent compression of the artery 
proximal to the aneurysm by means of 
bands and by reducing the peripheral 
resistance to the blood flow by means of 
sympathectomy, a procedure which will 


enhance the collateral circulation as well 
as prevent immediate postoperative vaso- 
spasm."’ In the case of palmar aneurysm, 
however, the vascularity of the part is so 
great that little apprehension need be 
felt regarding the adequacy of the circula- 
tion after the operative procedure, and 
methods designed to either test or increase 
the capacity of secondary channels may be 
dispensed with. Opposed to the general 
consensus that surgical intervention be 
delayed to permit improvement in circula- 
tion, Bullock*' contends that inasmuch as 
traumatic aneurysm is a clot with a cavity 
in it, lined by endothelium and connected 
with a blood vessel, the essential thing is to 
discover it as early as possible and not wait 
until the aneurysm develops. Thus, main- 
tains Bullock, many aneurysms can be 
prevented by carlj' attention to symptoms 
that are the results of injuries to vessels 
and by immediate repair. In the case of 
infected wounds it is advisable to wait for 
the disappearance of bacteria from the 
adjacent tissues*’' unless complications arise 
which demand earlier intervention. Among 
the most likely developments necessitating 
earlier surgery are increase in size of the 
aneurysm causing compression of collateral 
channels or adjacent nerves, secondary' 
hemorrhage, and injuries to important 
nerves at the time of the arterial injury. 

The goal of all treatment of traumatic 
aneurysm is its cure with a minimum of 
disturbance to the blood suppl}”^ of the 
tissues beyond the lesion. This is especially 
significant when one realizes that, in con- 
tradistinction to spontaneous aneurysm of 
degenerative vascular disease which occurs 
in more elderly Individuals, traumatic 
aneurj'sm is more prone to occur in young 
active individuals whose future usefulness 
will depend on the maintenance of a normal 
blood supply. 

The surgical procedures employed maj'" 
be briefly enumerated as follows: (i) 
Excision of the aneurysm with arterial 
anastomosis; this will depend on the defect 
to be bridged; (2) obliterative endoaneu- 
rysmorraphy with or without proximal 
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and distal ligation; (3) proximal and distal 
ligation of the vessel with excision of the 
aneurysmal sac; (4) restorative endoaneu- 



Fig. 2. Arteriogram: a, terminal ulnar artery; b, 
fusiform dilatation; c, main sac; d, superficial 
volar arch; e, radial artery. 


rj'smorraphy; (5) proximal ligation; and 
(6) proximal clamping. 

CASE REPORT 

The case we are presenting here has a 
two-fold interest; it falls into that rare 
category of true acute traumatic palmar 
aneurysms and exhibits an extremely short 
time interval for the full development of 
an aneurysmal sac. 

L. S., an eighteen year oid soldier, whiie a 
passenger in an automobile, was involved in 
an accident when the car struck a wall on 
June 1 8, 1945. The force of the collision threw 
the soldier against the dashboard of the car 
causing him to strike the palm of his left hand 
sharply against a metal protuberance. There 
was no laceration of the hand and no other 
injuries except a small scalp laceration. He was 
taken to a civilian hospital where first-aid 
treatment was given, following which he re- 
turned home. One week later the soldier re- 
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turned to his armj' post and reported at 
sick-call because of a lump which he noticed 
at the site of the previous injury. A diagnosis 



Fig. 3. Anterior view of specimen; compare 
with arteriogram. 

Fig. 4. Posterior view of specimen. 


of cyst was made and an aspirating needle was 
inserted into the mass. Fresh blood was re- 
moved from the tumefaction. The patient was 
then sent to the hospital. 

Examination on June 26th showed a well 
nourished, white, young male whose onh' 
lesions were a small laceration of the scalp and 
a large palmar mass. Occupying the medial 
aspect of the left palm from the wrist to the 
mid-palm was a pulsating tumor 7.5 cm. by 
2.5 cm., expansile, with some ecchymotic spots 
over its proximal portion. (Fig. i.) There was 
no bruit and no thrill. The mass could be 
emptied by pressure but promptly refilled. The 
pulsation could be stopped b\" compression of 
the ulnar artery at the wrist. Compression of 
the radial artery produced no change. There 
was some numbness and diminished sensitivity 
of the lateral aspect of the little finger and 
medial side of the ring finger. The blood pres- 
sure of the right arm was 116/60 and of the 
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left arm 114/60. A diagnosis of terminal ulnar 
and superficial arch aneurysm was made. An 
arteriogram (Fig. 2) was done to outline the 
extent of the aneurt'smal sac and determine 
its vascular connections. Under pentothal anes- 
thesia, a small incision was made over the 
terminal ulnar arteiy where a small fusiform 
sacculation was found just distal to the hook 
of the hamate bone. Ligation of the artery 
proximal to the dilatation failed to stop the 
pulsation of the mass. The dissection was con- 
tinued after enlarging the skin incision into the 
palm of the hand where a large sac was found 
continuous with the fusiform sacculation and 
involving the first portion of the superficial 
volar arch. The mass. was excised with the 
sacrifice of a minimum amount of the arch. 

The pathologist’s report on the mass (Figs. 3 
and 4) is as follows: The specimen consists of 
a 1.5 cm. arterial segment, the terminal end of 
which balloons out into a sac which has a thin 
wall I mm. in thickness. The sac-like portion 
is 4.5 cm. by 2 cm. by 0.5 cm. Microscopic sec- 
tions show a stripped and roughened intima 
with subintimal hyaline degeneration and an 
edematous muscularis. Acute inflammatory^ 
and hemorrhagic foci are scattered in the arte- 
rial wall. Diagnosis: (i) Aneurysm-traumatic, 
(2) arteritis, intramural, acute. 


SUMMARY 

1. A case of true acute traumatic 
aneurysm of the palm is presented. 

2. The literature on traumatic palmar 
aneurj'sm is reviewed and some observa- 
tions on traumatic aneurysm are made. 
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INSPISSATED BLOOD AND THE GROWTH OF 
FIBKOMATOUS UTERINE TUMORS* 


PRELIMINARY REPORT 

Wallace Marshall, m.d., A. L. Holloway, d.v.m., 

L. E. Irby, d.v.m. and Charles Peacock, d.v.m. 

MOBILE, ALABAMA 


AT the Southern Sectional Meeting of 
/"y the American Federation for Clini- 
cal Research the author presented 
his theory of positive chemotropism.^ This 
thesis endeavored to explain the origin 
and growth of fibrous neoplasms by the 
fact that inspissated blood serum possesses 
the property of attracting fibroblasts 
■which finally produce these tumors. 

To prove this theoiw, the author de- 
scribed two sets of experiments: The first 
employed blood serum taken from a 
“ Wassermann-fast” case. Although this 
particular blood serum was three years 
old, it produced a small fibromatous tumor 
on the author’s right thigh after this 
material had been injected intradermally 
repeatedly. The control site, on the op- 
posite thigh, which received similar injec- 
tions of saline, remained negative. 

The second investigation employed 
blood serum from the author, and this 
serum was injected intradermally repeat- 
edly just above the previous experimental 
site on the author’s right thigh. The con- 
trol site, on the left thigh, which received 
similar amounts of saline, remained 
negative. 

It was found, upon thorough histological 
examinations, that the site which was 
injected with the author’s serum, devel- 
oped a larger fibromatous area than did 
the area which received the three-year old 
serum taken from the luetic case. 


These histopathological changes demon- 
strated that these serum injections pro- 
duced subepithelial changes very similar 
to those seen in keloids. 

In another recent paper, Marshall- 
showed that the tumor section of tissue 
treated with his serum was twice as dense 
as the control tissue. This new technic, 
to determine the ratio of density in tissues, 
was accomplished with the use of a photo- 
graphic light exposure meter. This method 
seems much simpler when compared with 
the older methods of determining tissue 
density such as the study of the velocity 
of fibroplasia or the determination of the 
tensile strength of tissues. 

The purpose of the present study is to 
carry this tumor study further in order to 
determine whether or not this same 
pathological e.xplanation might be applied 
to the pathogenesis of uterine fibro- 
myomas, commonly termed “uterine 
fibroids.” 

ETIOLOGY OF UTERINE FIBROID TUMORS 

The etiologv of these tumors still remains 
to be answered- fully. Goodwin,® among 
others, has stated that these neoplasms are 
found most frequently in women between 
thirty and forty who have not borne 
children. He stated that old-maid school 
teachers were particularly susceptible, and 
that negroes were more susceptible than 
whites (as is the case with keloids and 


* Read before the Eastern Section of the American Federation for Clinical Research at the Philadelphia 
General Hospital, December 8, 1945. Tlie authors are most grateful to Judy, and to her puppy. Ginger, for their 
cooperation. The writers thank Professor Andrew C. Ivy, of Northwestern University Medical School, for his 
suggestions and encouragement of this research. Dr. Samuel Rosenthal, of Marquette University Medical 
School examined and presented his reports of the pathological specimens, and the authors are indebted to him for 
his valuable cooperation. 
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hypertrophic scars). Recently, many in- 
vestigators have discussed the relationship 
which is thought to exist between hyper- 
activity of ovarian secretion and fibroid 
formation. Some workers think that in 
undeveloped uteri, certain groups of uter- 
ine muscles are activated bj^ the effects 
from the ovarian hormones and that muscle 
cells proliferate and become fibroid nod- 
ules, especially in areas where the circula- 
tion is impaired temporarily. Goodwin 
observed that fibroids grow only during 
the menstrual life and remain stationary or 
atrophy after the menopause. 

Kakuschkln'* thought that these tumors 
were a pathological reaction to an in- 
tensified ovarian stimulation replacing 
the normal physiological reaction of preg- 
nanc3\ He reasoned that when pregnane}' 
did not occur, the irritative power of the 
follicle continued and the regulator}' func- 
tion of the corpus luteum and fetus were 
absent. Hence, the potential energy of 
muscular elements of the uterus were 
manifested abnormally. In other words, 
Kakuschkin believed that a uterine myoma 
was the menstrual product of a sterile 
woman with a high reproductive potency. 

Baker^ called attention to the possibility 
that endometrial hyperplasia, uterine fi- 
broids, and endometriomas may have a 
common background. The fundamental 
cause may be the action of the follicular 
hormone which acts on the endometrium, 
the myometrium and the ectopic locations 
from which the endometrium arises. This 
follicular action, according to Baker, acts 
upon the genital tract as a whole. He wrote 
that the removal of both ovaries results in 
involution of the uterus, and he believed 
that a definite relationship exists between 
ovarian function and the presence of a 
fibromyoma in the uterus, in the sense that 
hemorrhages in a fibromyomatous uterus 
depend upon functional alterations of 
the ovaries, and vice versa, that the 
presence of a fibromyoma in the uterus 
causes alterations in the ovaries. He 
thought the cause for these uterine tumors 
may be attributed to some irregularity 


of function of the anterior pituitary and 
ovarian liormones which regulate the 
growth and function of all the pelvic 
organs. Hence, if this stimulation is suf- 
ficiently prolonged, uterine fibroids may 
be produced, as well as an overgrowth of 
the uterine endometrium. This viewpoint 
has been described also by Witherspoon,^ 
who found a lo per cent incidence of sal- 
pingitis associated with fibroids in the 
cases he observed in negro women. 

In another paper, Witherspoon' men- 
tioned a theory attributed to Sampson. 
This theory is unique because it suggests a 
clue to the etiology of uterine fibroids 
which seems to have been overlooked. 
Sampson thought that local hyperplasia of 
uterine muscle cells was caused by the 
stimulus of menstrual blood which had 
acquired access to the myometrium by 
retrograde flow through the venous sinuses 
of the endometrium. However, no men- 
tion was made as to just how this blood 
produced uterine fibroids. Nor has Samp- 
son’s theory been given much credence or 
prominence in recent writings on this 
topic. 

Goodwin® wrote that "cardiac and 
cardio-vascular changes are frequently 
associated with fibroids in women, especi- 
ally if bleeding has been a prominent 
symptom or if there are extensive degenera- 
tions in large tumors. Older pathologists 
and clinicians held that the factors which 
produced these changes must be identical 
with those which caused the tumor, and 
that a woman with fibroids might be 
expected to develop cardio-vascular 
changes sooner or later; this they termed 
‘fibroid heart.’ This theory has never been 
completely accepted.” 

These uterine fibromyomas, or fibroids, 
occur most usually in the interstitial form, 
according to Boyd.® This type of tumor is 
supplied with blood from the surrounding 
muscle so that degeneration is rather 
uncommon. Obviously, these fibromyomas 
of the uterine fundus have more space m 
which to grow, once they are formed, in 
contrast with cervical fibromyomas, which 
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are relatively uncommon. In the authors’ 
opinion, this may be due to the fact that 
the cervical tissue is denser and the blood 
supply is not so marked. 

If we remember that these uterine 
tumors occur only during the reproductive 
period, we can recognize a correlation 
with the menstrual mechanism. Sampson’s 
theory, that the local hyperplasia of uter- 
ine muscle cells is caused by the stimulus 
of menstrual blood through a retrograde 
flow through the venous sinuses, deserves 
much more attention than it has been 
given. However, this viewpoint does not 
explain the origin of the tumor nor its exact 
pathogenesis. 

Furthermore, one should remember that 
fibroids are found more frequently in 
colored women. This is true also for the 
formation of keloids which occur far more 
frequently in the colored race. In our 
opinion, the pathogenesis has a similar 
origin. This is based on the presence of 
inspissated blood which is forced into the 
tissue stroma by means of the loss of, or 
damage to, the endometrium. This may be 
due to chronic infection, for Witherspoon 
and Butler’” found that the negro pre- 
sented pelvic infections in lOO per cent of 
the cases which they studied. This infec- 
tion was not so marked in the white women 
who were studied, and neither was the 
incidence of fibroids as marked as it was 
in the colored race. 

The tendency for hemorrhage, either 
by diapedesis or rhexis, into the uterine 
fundic stroma, is certainly enhanced by 
means of the uterine contractions which 
occur before and during the menstrual 
periods. These uterine contractions may 
prove to be an important factor in that 
they may force the blood deeper into the 
tissue stroma. Once this blood becomes 
inspissated, there is cause to believe that 
it may be the main etiological agent in 
the formation of these fibromyomas. For 
inspissated blood serum has been shown b}'^ 
Marshall to possess the ability of attract- 
ing fibroblasts to the traumatized area. 
When the fibroblasts begin to grow, the 
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formation of a fibroid ma}- become a 
certainty. 

Boyd” aptly summarizes it this way: 
“A tumor or neoplasm ma}'^ be defined as a 
growth of new cells which proliferate 
without control and which serve no useful 
function — the difference between neoplas- 
tic and inflammatory conditions is usually 
easy. In inflammation the causal organisms 
can be demonstrated, the inflammator}’ 
cells which may constitute a lump or mass 
are varied and pleomorphic, and in the 
course of time the lesions clear up. In a 
true neoplasm the cells are usually of the 
same type (epithelial cells, fibroblasts, 
etc.) and the condition is progressive. But 
the matter is not quite so simple. The 
cells of a tumor may be very pleomorphic 
(osteogenic sarcoma, glioblastoma multi- 
forme), and on the other hand a chronic 
inflammatory condition may show marked 
cellular proliferation as in the hyperplastic 
form of tuberculosis. Repair, indeed, is 
just proliferation, and it may be hard to 
say where the proliferation of repair ends 
and the proliferation of neoplasia begins. 
These considerations have a two-fold 
importance. In the first place they suggest 
that it may be unwise to draw too strict a 
line between proliferation and neoplasia, 
so that there may be borderland conditions 
such as Hodgkin’s disease which partake of 
the character of both. In the second place, 
it is possible that the hyperplasia of the 
chronic inflammation ma}' cross the line 
and become hyperplasia of tumor growth.” 

Ewing, according to Moore,’- has called 
attention to the close association of small 
myomas with blood vessels. Ewing ob- 
served anomalies and heterotopic tissue in 
uteri with m^^omas; hence, he suggested 
that an anamoly in the formation of blood 
vessels was a causative factor for the 
production of these myomas. According to 
Marshall’s theory of positive chemotrop- 
ism, the diapedesis from injured blood 
vessels produces an active attraction of 
fibroblasts to the inspissated blood. When 
these builders of either repair or tumors 
arrive in the injured area, an overprodue- 
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tion of repair tissue may produce the so- 
called uterine fibroid. 

There is a striking clinical correlation 
which we wish to report. We all are ac- 
quainted with the classical experiments 
which employed estrogenic hormones 
placed in tablet form under the skin of 
guinea-pigs. Apparently this procedure 
produced uterine fibromyomas in these 
animals. These tumors ceased to grow and 
retrogressed when the hormone ceased to 
act. The correlation is that humans, 
treated with estrogenic hormones, have 
developed acne vulgaris (Hamilton). 

In the case of guinea pigs, an increased 
blood supply to the uteri may have pro- 
duced minute hemorrhages which would, 
as we have mentioned, attract fibroblasts, 
which in turn would produce fibroids. 
When acne in humans was produced 
through the use of the estrogenic substance, 
an increased blood supply to the skin 
could have been observed, as it is in most 
cases of acne. Here again, inspissated 
serum can attract fibroblasts with the 
result that the patients may develop hyper- 
trophic scars or keloids. This correlation 
becomes all the more striking when we 
remember that hjfpertrophic scars and 
keloids are not too far removed pathologic- 
ally from uterine fibromas. 

A review of the literature on this subject 
would not be representative unless the 
work of the Englishman, Robert Bell,'^ 
were mentioned. Bell thought that uterine 
fibroids and also mammary adenomas were 
caused by bleeding from the tissue capil- 
laries. This effusion of blood in diseased 
tissue (for Bell was of the opinion that 
such a uterus also exhibited metritis) 
caused a blood clot which formed a vascu- 
lar connection with its environment and 
began to grow after the blood clot became 
organized. Thus the uterine fibroid came 
into being, according to Bell. 

This last reference, is of particular 
interest to the authors, since Bell recog- 
nized the fact that infection and the 
marked blood supply of the uterus pre- 
disposed it to hemorrhage. Our theory 


differs with his in that he thought that the 
organized blood clot actually formed the 
uterine fibroid, while our opinion has it 
that this inspissated blood attracts the 
fibroblasts which begin to la^* down an 
overabundance of fibroblastic repair tissue, 
and this forms the uterine fibroid. 

In our haste to formulate theories, which 
we think are promising, we tend to over- 
look the concise and logical thinking of 
our predecessors, men who accomplished 
so much with so little scientific equipment 
with which to work. It was tlie great 
Englishman, Abernathy (1825)*^ who 
wrote: “If, then, the coagulable part of 
the blood be from any cause effused, if 
the adjacent absorbents do not remove it, 
and the surrounding vessels grow into it, 
the origin of a tumor may be thus formed. 
It may be right to repeat a little on the 
causes which maj' occasion a deposition 
and consequent organization of the coag- 
ulable part of the blood; as such reflections 
throw light on the nature and growth of 
tumors, and lead to the establishment of 
principles, which are applicable to tumors 
in general. The deposition of the coagulable 
part of the blood may be the effect of 
accident, or of a common inflammatory 
process, or it may be the consequence of 
some diseased action of the surounding 
vessels which may influence the organiza- 
tion and growth of tumors.” 

authors’ preliminary experiment on 

DOG 

On September 18, 1945, a six months old 
dog was prepared surgically and was given 
nembutal anesthesia. The abdomen was 
opened routinely and the left horn of the 
uterus was injected with saline solution. 
The right horn of the uterus was to be 
injected with whole blood from the dog. 
Fine hypodermic needles were employed 
for both injections, and it was not a cer- 
tainty that we succeeded in injecting the 
dog’s blood into the right horn. The dog’s 
horns were about 2 mm. in diameter, and 
extreme care was taken not to injure 
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these tissues. The abdomen was closed 
routineh% and the puppy was returned 
home after ten days. A few days later, 
the dog began to cough and grind her 
teeth, and she was returned to the hospital 
where a diagnosis of pneumonia and 
encephalitis (probabl}’ due to a virus) 
was made. She made an uneventful recov- 
ery* except that she showed athetoid 
movements, such as snapping her jaws 
and puffing her cheeks. These were espe- 
cially evident whenever she became 
excited. 

Both uterine horns were removed on 
November 21, 1945, under nembutal and 
magnesium sulfate anesthesia. These tis- 
sues were placed in separate labelled vials, 
which contained 10 per cent formalin, 
and these were sent to Dr. Rosenthal for 
microscopic examinations. Gross examina- 
tion of tissues revealed that no changes 
were evident in either horn. 

COMMENT 

We do not believe that we made a 
satisfactory injection of whole blood into 
the uterine horn, since we experienced 
much difficulty with obtaining blood from 
the vein for the injection and the blood 
may have coagulated. Extreme care, in 
injecting these horns was exercised, since 
these tissues were very delicate and thin. 

We are now making arrangements to 
repeat this procedure on an older dog. 
We plan to use an animal who has whelped 
at least one litter of puppies, since the 
uterine horns of such an animal are larger 
and thicker. This, of course, will render 
these tissues easier to inject with saline 
and also whole blood. 

If this procedure can be accomplished 
satisfactorily, we believe that we have a 
much better chance to develop a uterine 
fibroid in the dog’s horn from the injected 
blood. Should this come about, we will 
have definite data as to the formation of 
uterine fibroids, and the pathogenesis could 
be explained readily by the theory of 
positive chemotropism. 


SUMMARY 

In this communication, we have re- 
viewed Marshall’s theory of active chemo- 
tropism which, we believe, offers a rational 
explanation for the process of fibromatosis. 
We have reviewed these experiments in 
which he succeeded in producing two 
fibromatous lesions on his thighs. Sections 
of the tumors were verified pathologically 
by an independent pathologist. 

Attention has been called to the role 
of inspissated blood as an important 
etiological factor which attracts fibro- 
blasts to the injured area. An overproduc- 
tion of fibroblastic tissue produces the 
overgrovTh of this tissue or, in other words, 
a tumor. 

Our present concept, then, as to the 
etiology of uterine fibroids, is that infec- 
tion of this tissue predisposes to hemor- 
rhage, which is intensified by the presence 
of menstrual blood during the monthly 
periods. The contraction of the uterus 
tends to drive this blood deeper into the 
tissue stroma. 

If this inspissated blood remains for a 
certain length of time, a chemotropic 
response occurs which attracts fibroblasts 
to this area of injury. The “piling up” 
of fibroblasts, or fibroplasia, produces the 
uterine fibroid. If the same phenomenon 
occurs in other parts of the uterus, the 
growths may become multiple and may* be 
expected to occur wherever the uterine 
blood pools have become inspissated. 
Obviously^ the tendency^ for this chain of 
events is lessened markedly^ if the patient 
does not menstruate for one reason or 
another. If infection is absent, the chance 
for hemorrhage is lessened also. 

We have reviewed the views of other 
investigators in relation to the production 
of uterine fibroids. We believe that the 
theory* of positive chemotropism may be 
shown to play a major part in the etiology 
of such tumors, and may" be demonstrated 
at a later time through the experiment 
which we have described. 

We have described our first attempt to 
produce a uterine tumor in a female 
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puppy with the use of iVIarshall’s technic. 
Our present failure is thought to be due to 
the fact ‘that serious diHicuIty was met 
when the whole blood was inadequately 
introduced into the extremely delicate 
uterine horn. 

We have described our current research 
attempts with the hope that other in- 
vestigators, who have access to limitless 
material and equipment, will run their 
series of experiments independently to 
determine their own findings with our 
method for the production of fibromatosis 
in the uterus of dogs or other suitable 
animals. 

REFERENCES 

1. iMAnsiiALL, W. Fibromatoiis skin lesions produced 

by repeated blood scrum injections in tlie human. 
Am. j. 5 «re., 6g; 338-343, 1945. 

2. Marshall, W. Further data on tlic patliogenesis 

of fibroblastic neoplasms; density ratio of tissue 
computed by the author's exposure meter 
method. J. M A. Ala., 15; 206, 1946. 

3. Goodwin, R. T. Fibromyomata of uterus. Texas 

Slate J. Med., 33: 748, 1938. 


.}. Kakl'sciikln, N. The etiology and prophylaxis of 
myoma of the uterus. ZciUrallil. /. Gymk., 54: 
2899, '93'>- 

5. IJakur, F. M. The relationship of ovarian function 

to titerine fibroids. Pctwsylitmia i\f, J., 48: 29, 
1944. 

6 . WiTiiniisi’OON, J. T. Possible cause of uterine 

fibroids. Endocrinolocy, 17: 703, 1933. 

7. WiTiiLiiSPOON, J. T. The interrelationship between 

ovarian follicle cysts, hyperplasia of the endo- 
metrium, and fibromyomata: a possible etiology 
of uterine fibroids. Surp., Gyiicc. <t- Ohst., j6: 
1026, 1933. 

8. Goodwin, R. T. Op. cit. 

9. Bovd, W. a Textbook of Pathology. 4th ed., p. 664. 

Philadelphia, 1943. Lea and Febiger. 

10. WiTiiF.RSi’OON, J. T. and Butler, V. Etiology of 

uterine fibroids with especial reference to fre- 
quency of their occurrence in the negro: a 
hypothesis. Surp., Gyacc. cT Ohst., j8: 57, 1934- 

1 1. Bovd. Op. cit., page 247. 

12. Moore, R. A. A Textbook of Pathology. P. 1145. 

Philadeljihia, 1944. \V. B. Saunders Co. 

13. Bovd. Op. cit., page 663. 

14. Bell, Robert. Pathogenesis of uterine fibroids 

and mammary adenomata. Med. Press, London, 
pp. 249-251, Sept. 24, 1924. 

15. Abernathv, j. The Surgical and Physiological 

Works. Vol, 2, p. 69. 1 -lartford, 1825. Oliver D. 
Cooke & Co. 


- 5 ||» 



VARICOSITIES OF THE LOWER EXTREMITY 

DESCRIPTION OF AN IMPROVED METHOD OF TESTING FOR INCOMPETENT 

COMMUNICATING VEINS 

Lieut. Col. George T. McCutchen, m.c. 

FORT McClellan, Alabama 


T he subject of varicose veins has 
been clouded by a great deal of con- 
flicting opinion as to proper treatment 
and by the introduction of tests which fail 
short of their acclaimed value. One school 
of thought leans toward over-simplification 
of the problem while another will produce 
chaos by applying e^'ery test, whether it is 
applicable or not, to each case. This is a 
reflection on our proper understanding of 
basic anatomical and physiological con- 
siderations. For purposes of clarity it is 
convenient to eliminate the names which 
have been applied to various tests and to 
state in basic terms the fundamental 
anatomic considerations and a basic method 
of discovering what disturbance of physi- 
ology is present in the case under study. 

The basic considerations may be stated 
simply : 

I . Do the varicosities involve the greater 
or lesser saphenous system? If they involve 
the greater system, testing will be carried 
out from the groin to the ankle. If they 
involve the lesser system, testing will be 
carried out from the popliteal space to the 
ankle. If both svstems are involved, the 
testing must be separated for each system. 

2. Are the valves in the superficial veins 
incompetent? The value of discovering this 
abnormality has been grossly overrated. 
It may be accepted as firm fact, based on 
elementary physics, that if a vein is dilated, 
its valves are incompetent. This is so be- 
cause any valve system designed originally 
to take care of back flow in a normal-sized 
vein will fall short of its job, either wholly 
or in part, when that vein increases its 
caliber. Whether or not the incompetency 
of the valves in any sj^stem of veins can be 
demonstrated clinically, the incompetence’ 


had best be considered as present when the 
veins are varicose. 

3. Is the deep eirculation patent? After 
application of a tourniquet at the point of 



Fig. I. Demonstrates full leg exposure and drap- 
ing with foot board in place on the table. 
The latter will allow for tilting of the table 
and assumption of a near erect position. 

Fig. 2. Table tilted toward erect position which 
allows for execution of clinical tests for venous 
pathological conditions. 

entrance of the main saphenous trunks into 
the deep circulation (upper thigh for great 
saphenous and just below the knee for 
lesser saphenous) with the veins distended 
the patient is allowed to walk a few steps. 
If the veins become less tense, the deep 
circulation is patent. The application of a 
tight ACE bandage followed b}" walking 
some distance as a test for patency of the 
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Fig. 3. Tourniquets and bandage arc in place for determi- 
nation of sights of perforators by conventional methods. 
The patient can be placed in the Trendelenburg position 
before application of tourniquets or bandage. 


Fig. 4. 


Fig. 6. 



Fig. 4. Demonstrates distention of veins when patient is put in the reverse Trendelenburg 
position. At the point marked “X” a large perforation is almost invariably found. 

Fig. 5. Improved technic for determination of exit of incompetent perforators. The 
tourniquet is advanced from below upward on tlie lower extremity. At the points 
where perforators are suspected, the vein is exposed and severed between clamps. 
The perforator, if it is found, is treated in the same manner. Preliminary testing may be 
carried out by the application of two tourniquets at short distances from each other 
while the Trendelenburg position is assumed, followed by assumption of the reverse 
Trendelenburg position. However, it is believed that the ligation as illustrated acts 
in a more effective manner than the lower tourniquet in slopping confusing How from 
the distal points of the vein. The clamp is pointing to a spot of dilatation in the vein 
where a perforator is suspected. 

Fig. 6 . Demonstrates the incompetent perforator found at the point determined in 
Figure 5 at the point of the clamp. The trunk of the internal saphenous system has 
iH-en clamped. The perforator can be seen entering the fascia of the leg and the 
saphenous trunk. 

Fig. 7. Illustrates points at which the saphenous trunk has been exposed. At all of 
these points the presence of perforators was suspected. 
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deep circulation is based on subjective 
manifestations and is liable to fallacious 
interpretation. Venographic study is only 
occasionally necessary in these cases. 

4. Are the communicating veins or 
“perforators” incompetent and, if so, 
Avhere are the}’ located? Recently great and 
proper emphasis has been placed on this 
feature of the patholog}’ of varicosities. 
Several tests have appeared in the literature 
for determining the location of these 
abnormal communicating veins. Anvone 
vho -svill subject these tests to careful 
analysis vill realize that they are not al- 
together accurate. We discovered earh' in 
the use of these tests (with ace bandage 
removed from below upward and with 
serial application of two tourniquets) that 
we were able to detect areas of bulging 
distal to the ace bandage or between the 
two tourniquets, but that upon exposing 
the vein by incision over these points the 
perforator was not -always there. We had 
merely discovered the point of maximum 
dilatation of the vein, subject to filling from 
the perforator, in the area between the two 
tourniquets. It might be found at a point 
some distance, medial or lateral, from the 
area of filling determined preoperatively. 
We believed that it was essential to develop 
some method by which perforators might 
be discovered as the operation progressed in 
order to overcome the shortcomings of tests 
for perforators carried out preoperatively. 
The method of employing vein strippers 
for the location of perforators leads to 
improper conclusions, particularly when 
used below the knee. Lateral branches as 
well as perforators will obstruct the passage 
of the stripper loop. Themethodof perform- 
ing the necessary calisthenics for testing is 
described in the legends to the illustrations. 
We believe that this method is a valuable 
aid to this important phase of the operative 
treatment of varicose veins. 


It is to be emphasized that the extreme 
reverse Trendelenburg position should be 
assumed and maintained for five to ten 



Fig. 8. Fig. 9. 

Fig. 8. Demonstrates Iiealcd wounds eight days 
postoperatively. The incision over the sapheno- 
femoral junction will be noted. The classical 
ligation at this point is done in all cases in 
which varicosities involving the internal 
saphenous system are demonstrated in the 
thigh. 

Fig. 9. This venogram demonstrates the fallacy 
of our conventional tests for the presence of 
perforators. The venogram was made by the 
method of Mahorncr with the addition of 
pressure over the femoral vein just below the 
inguinal ligament. This pressure produced 
a flow of the diodrast from the deep circula- 
tion to the superficial through the incom- 
petent perforator shown at “X.” By clinical 
tests the major bulge in the vein between the 
two tourniquets had been found at 
about two inches distant. 

minutes after all ligations are completed. 
If dilatation of any of the veins becomes 
manifest, it may be assumed that an incom- 
petent perforator has been overlooked and 
further search is in order. Careful attention 
to details of interpretation will 'obviate 
the likelihood of overlooking perforators 
as the operation progresses. 




A FURTHER STUDY OF EARLY POSTOPERATIVE 

AMBULATION 


Vincente D Ingianni, m.d. and Hazel Ann D’Ingianni, m.a. 

NEW ORLEANS, LOUISIANA 


M any new surgical technics and pro- 
cedures, having been tried and 
found worthy, do not win general 
acceptance by the profession, due to a 
hesitancy to “try something new and 
radical.” One such radical technic is the 
permitting of patients to rise and walk 
early after operation, disregarding the long 
period of bed rest which has become tradi- 
tional. However, early mobilization after 
operation is not new. McDowell,* in 
reporting three cases of extirpation of 
diseased ovaries in December, 1809, re- 
ported on a woman who rose earl}’ without 
the doctor’s orders, but also without 
mishap: “In five days I visited her, and 
much to my astonishment, found her 
engaged in making up her bed. I gave her 
particular caution for the future; and in 
twenty-five days she returned home as she 
came, in good health, which she continues 
to enjoy.” 

Leithauser,- an enthusiastic supporter of 
early mobilization after operation, reviewed 
the literature on the subject, saying that 
Ries,® in 1899, routinely allowed his pa- 
tients to rise early. In the late twenties 
many foreigners adopted the practice, 
reporting some 15,000 cases, among which 
were included Zava’s'* 6,000 cases without 
pulmonary emboli or eventration. 

In this country reports on early rising 
did not become prevalent until more recent 
years, but now reports are multiplying with 
large numbers of cases cited. Some of the 
more recent advocates of this mode of 
treatment are Leithauser,® Nelson,® Fisher 
and Burch,' D’Ingianni,® and Patricelli.® 
Since prolonged bed rest after operation 
has become an established practice, let us 
examine the reasons for such a practice. It 
has been generally supposed that wounds 
heal more rapidly when the patient is im- 


mobilized, and docs not tear and pull at the 
suturing through exertion. The resting 
patient, it is believed, conserves his energy 
and allows his body to rebuild its injuries 
received through operation and previous 
illness. Finally, pulmonary emboli, which 
form about the third day, have time to 
dissolve during the long period of rest in 
bed. 

On the other side of the story, the 
advocates of early mobilization claim that 
the value of prolonged bed rest during con- 
valescence after operation is overestimated; 
indeed, that it is often detrimental to the 
well being of the individual to remain 
Immobilized; that wound healing is actually 
retarded when circulation is slowed through 
inactivity. 

Kimbarovskiy’® immobilized a group of 
dogs in plaster casts after operation, and 
allowed another group, similarly operated 
upon, to move about freely. He found the 
tensile strength of the wounds greater 
among those that moved about unre- 
strained. Newburger,** experimenting with 
rats, obtained similar results. Nelson, *- 
reporting on children, and Zava*® reporting 
on mentally deficient patients, found their 
wounds healed as well, if not better, than 
the wounds of patients who cooperated 
by resting quietly for the prescribed period. 

Fisher and Burch*'* reported 1,494 cases 
of acute appendicitis in which the patients 
were allowed up to void eight hours after 
operation, and who were ambulant on the 
fourth day. The absence of phlebothrombo- 
sls and pulmonary emboli were pointed out; 
they found no interference with wound 
healing, and noted the early restoration of 
normal pulmonary and intestinal function. 
The patients were enthusiastic and exhib- 
ited no great discomfort because of their 
early activity. 
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The following report of 250 personall}^ 
supervised cases of early mobilization are 
to be added to m3" recent report which 
included 153 cases. Of these 250 cases, ten 
were patients who were operated upon for 
choIec^'Stectoni}", ninetj-five rose earh^ 
after appendectomy", and 145, after lapor- 
otomies. The following table briefs the 
bedside notes of their stay^ in the hospital: 


AVERAGE VALUES 

No. of days in hospital 5.8 

Increase in temp., degrees f 1.9 

No. of days fever persisted 2.1 

No. of complications 0.02 

Postoperative day diet was ordered 1.6 

No. of hypodermic injections of narcotics 3.8 

No. of catherterizations 0.03 

No. of patients discharged with fever 0.0 . 

No. of patients with chromic gut sutures 95 -o 

No. of patients with cotton sutures ’fy-o 


This briefly" summarized report conforms 
more closely" to the reports of other 
advocates of early" mobilization than did 
my" earlier comparative report of 153 cases, 
largely" because of the great reduction in the 
number of complications, in the duration of 
fever, and in the number of injections of a 
narcotic that were necessary". 

The complications among the group 
herein reported were confined to one case 
of wound infection, which persisted until all 
of the cotton sutures placed in the fascia 
had been removed ; two patients who devel- 
oped persistent nausea and vomiting, 
which were relieved only" by" an indwelling 
duodenal tube; one who developed cy"stltis 
following a vaginal hy"sterectoniy"; and one 
patient who developed bronchitis. The 
number of severe complications that were 
encountered in the earlier report were not 
present in this group of 250 cases. • 

The number of injections of narcotics 
administered by" hy"podermic was extremely" 
few, many" patients required only" one 
injection postoperatively", and the average 
was 3.8. 


Although 250 cases added to 153 cases 
previously" reviewed are not staggering 
figures as far as statistics go, and can in no 
manner compare with Zava’s 6,000 cases, 
yet they" become significant because they" 
so consistently" point out the advantages of 
early" mobilization. 

A prompt return to normal life after 
operation, without undue upset of normal 
body" functions should be the aim and end 
of all surgical procedure. If increasingly" 
more advocates of early" mobilization report 
continued excellent results over a period of 
y"ears, perhaps the tradition of prolonged 
rest in bed after operation may" one day" find 
itself shelved. 
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DIRECT INGUINAL HERNIA 

Herbert E. Stein, m.d. 

Associate Surgeon, Hospital for Joint Diseases 
NEW YORK, NEW YORK 


D irect inguinal hernia can trui}^ be 
considered the bete noir of all 
hernias, because of its etiological 
factors, rate of recurrences and unsatis- 
factory treatment. Even its designation as 
direct is ambiguous and illogical. Ab- 
dominal contents do not enter the hernial 
sac any more directly than those of the 
indirect variety in which the sac is alreadj' 
preformed and the neck open and inviting. 
The term, hernia into Hesselbach’s tri- 
angle, is more significant but introduces the 
undesirability of a proper name whose 
significance may be non-informative to 
many. Hernia into or of the inguinal tri- 
angle is offered as a suggestion. 

Compared to the indirect variety the 
etiological factors are really paradoxical. 
While the deep ring has much more ample 
protection by the trap door valve of the 
internal oblique muscle, reinforced by a 
firm fascH of the external oblique muscle, 
the caudad portion of the inguinal canal 
has as its sole support an attenuated 
transversalis fascia and skin. Still the 
former variety is four times more common. 
As these hernias are always acquired they 
appear only in adult life, usuallj'^ in the 
fourth to the sixth decade. It can thus be 
assumed that this apparently weak area is 
nevertheless capable of withstanding the 
strain and stress of physical effort and 
increased intra-abdominal pressure for the 
major part of one’s life. But to confound the 
problem further is the fact that recurrent 
hernias reverse the ratio of primary indirect 
to direct type. 

SURGICAL ANATOMY 

The triangle through which the sac 
protrudes or bulges is bounded by the 
epigastric vessels, Poupart’s ligament and 
the edge of the rectus muscle. It may be of 
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different dimensions, the larger ones being 
more liable to be the seat of a hernia. The 
internal oblique muscle and the trans- 
versalis fascia are the tissues subject to 
most variations. The further awa}' from 
the anterior superior spine the muscle takes 
its origin, the less protection it can offer as 
it contracts and straightens out its curving 
fibers to cover the canal; and if its tendon 
together with that of the transversalis 
muscle is inserted into the sheath of the 
rectus instead of the pubic spine, it removes 
additional support at the lowest angle. 
The muscle maj^ be deficient in structure 
and therefore in contractility owing to the 
component muscle bundles being banded 
rather than in a uniform plate. Un- 
doubtedly chronic wasting diseases may 
cause a deterioration. 

The transversalis fascia may present a 
definite opening or defect, a bulge or 
attenuation or appear entirely absent. 
However, it is always present posteriori}' 
and medially to the internal oblique muscle, 
even though it may be necessary to re- 
move the overlying areolar tissues to 
identify it. 

The sac, whether a saccule or bulge, may 
be peritoneum, bladder or bladder diver- 
ticulum or large bowel. If associated with 
considerable preperitoneal fat, it is sug- 
gestive of bladder tissue. But this is not 
to be confounded with the so-called gland 
of Rosenmuller which is merely a collection 
of isolated adipose tissue. In the case of the 
definite opening in the transversalis fascia, 
the protruding tissues may be Incarcerated 
or even strangulated. 

The peritoneum lining the anterior 
inferior medial abdomen has three definite 
fossae formed by the urachus in the mid 
line, the deep epigastric vessels laterally 
and the obliterated hypogastric vessel 
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between. The middle fossa is the seat for 
the direct hernia. 

DIAGN’OSIS 

The diagnosis depends upon the per- 
ception of a protruding reducible mass 



Fig. I. A, aponeurosis external oblique muscle; 

D, internal oblique muscle; c, suture; E, epi- 
gastric vessel; f, cut edge of fascia internal 
oblique mu.scle; it, lateral leaf of cut internal 
oblique fascia; p, Poupart’s ligament; i, trans- 
vcrsalis fascia; n, incision transversalis fascia; 
s, uncut peritoneum. 

through the superficial ring on increased 
intra-abdominal pressure. A mere impulse 
or the presence of a large ring does not 
constitute a hernia nor does it denote the 
potentiality of one. If the tip of the finger, 
inserted within the ring, with the palmar 
surface directed posteriori}^ feels the mass 
on the ball, the hernia is of the direct 
variety; if on the tip, the hernia is the 
indirect form. A direct hernia never de- 
scends into the scrotum. On the other hand 
both may be and often are associated. 

DIFFERENTIAL DIAGNOSIS 

Femoral Hernia. While the uncom- 
plicated femoral hernia should offer no 
difficulty, inasmuch as it emerges below 
the line running from the anterior superior 
spine to the pubic spine, the incarcerated 
one if sufficiently large almost always is 
directed upward to occupy the inguinal 
region, even though the bulk of it is below. 


However, as the incision over the femoral 
region can readily expose the superficial 
inguinal ring the correct diagnosis can 
easily be made. 

Cyst oj the Cord. Usually there is an 
absence of any general discomfort, ab- 



Fig. 2. A, aponeurosis external oblique muscle; 
n, internal oblique muscle retracted so as to 
show line of incision in transversalis fascia; c, 
mattress suture through flap of internal oblique 
aponeurosis, flap of transversalis fascia and 
Poupart’s ligament; n, deep epigastric vessels; 

F, incision of aponeurosis internal oblique mus- 
cle; H, flap of internal oblique aponeurosis; p, 
Poupart’s ligament; Q, transversalis fascia; R, 
incision in transversalis fascia over bulge of 
hernia; s, uncut peritoneum. 

dominal symptoms or local pain. The 
tumor is rounded, partially movable but 
not reducible into the abdomen. 

TREATMENT 

The essential factors are (i) elimination 
of the cause if possible such as laborious 
occupation in a man over fifty, large 
abdominal tumor, ascites, etc; (2) adequate 
reinforcement by the use of homologous 
tissues; (3) good exposure at the pubic 
spine, avoidance of trauma, tension, oozing 
or infection; (4) utilization of the trap-door 
action of the internal oblique muscle. 

Some of the fallacies of operative pro- 
cedures are: (i) Using the same technic 
for the indirect as for the direct variety. 
(2) suturing the internal oblique muscle to 
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Poupart’s ligament. It is not the author’s 
intention to take up the old and oft 
repeated discussion of the union between 
muscle and fascial tissues, irrespective of 
the type of suture material. It is enough to 
state that in every case of recurrence it is 
noted that some part of the muscle has 
torn away from Poupart’s ligament. It is 
plausible to expect this as repeated mus- 
cular contraction will tend to pull it away 
from its unnatural attachment. Further- 
more, the normal and important trap-door 
closure action of the internal oblique muscle 
is thus entirely eliminated; and if and when 
the muscle is partially or completely freed 
from Poupart’s ligament, it is weaker from 
disuse and atrophy than before operation 
and therefore invites a recurrence often 
larger than the primary hernia. The suture 
and attachment of the conjoined tendon to 
Poupart’s ligament or Cooper’s ligament is 
equally fallacious. These are all fixed struc- 
tures and to approximate them necessitates 
tension, an egregious sin of any plastic 
operation. In a recent article this point is 
inadvertently mentioned by the author in 
advocating the use of heavy silk for ap- 
proximating the tissues under tension, but 
any suture will cut through if the tension is 
excessive. 

Author's Technic. The incision extends 
from the anterior superior spine almost to 
the pubic spine. It will be noted that this is 
longer than the usual Bassini incision but it 
is essential for good exposure at the lower 
angle and of the Internal oblique aponeuro- 
sis. Hemostasis must be complete and 
separation and isolation of the structures 
must be by sharp and not blunt dissection, 
thus assuring a minimum of trauma. 
Intimate anatomical knowledge is a sine 
qua non. As the vascular supply of the 
aponeurosis is largely through the sub- 
cutaneous layer, it is advisable not to 
separate the latter widely to either side of 
the incision. After splitting the external 
oblique aponeurosis, avoiding injury to the 
ilio-inguinal and hypogastric nerves, Pou- 
part’s ligament is amply exposed laterally 
and the internal oblique fascia medially. 


Upon splitting the cremasteric fascia longi- 
tudinally, the presence or absence of an 
indirect sac is determined. If even a small 
one is found, the peritoneum is freed and 
traction made thus pulling up the direct 
sac through the deep ring, opened, tied and 


Table i 

STATISTICS 



Direct 

Hernias 

Direct 

Indirect 

Hernias 

Total number 

72 

2 r 

Not followed up 

9 

2 

Less than one year since operation 

4 13 



59 

19 

Recurrences 

5 * 

it 

Recurrence percentage 

8.4 

5-2 

Suture Material 



Fascia 

23 

1 5 

Chromic No. 2 

6 

3 

Chromic No. 00 

7 

4 

Silk 

2 r 


Not specified 

0 

2 

Cord transplantation 



Subcutaneous 

22 

4 

Subaponeurotic 

23 

I 1 

Infection (fascial suture) 

1 

0 

Age 



20-29 

6 

2 

30-39 

i 8 

2 

40-49 

15 

8 

50-59 

12 

3 

60 and over 

3 

4 


* All Fascial sutures. 

t Age forty-five, recurred in three montlis, cord not 
transplanted, suture material chromic No. 2. 


excess resected. With good medial retrac- 
tion of the internal oblique muscle, the 
areolar tissue overlying the transversalis 
fascia is removed, the latter grasped and 
cut obliquely. The internal oblique fascia 
is then cut at and parallel to its fusion with 
the external aponeurosis and a flap de- 
veloped and turned laterally to be sutured 
to Poupart’s ligament together with the 
cut edge of the transversalis fascia. In 
some cases especially obese ones, it is 
easier to make two separate layers of 
suture to Poupart’s ligament. Mattress 
sutures are used as they give a wider 
apposition. 
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Suture material, I believe, is of rela- 
tivel}^ minor importance, four series having 
been followed, using fascial sutures from 
the external oblique aponeurosis, fascia 
lata, silk and fine chromic No. 00. Tissues 
heal by traumatic inflammatory reaction 
followed by fibroblastic infiltration and 
ending in firm fibrous union. The only 
function of the sutures is to hold the flaps 
in contact during the lag period. It is 
desirable that the early inflammatory 
reaction be of the mildest type, such as is 
produced by chronic No. 00, very fine silk 
and alloy steel. A fascial suture fashioned 
from the external oblique aponeurosis or 
fascia lata and merely attached by a 
quarter of an inch at one extremity is to all 
intents and purposes devoid of its blood 
supply. When in addition it is woven into 
the tissues and subjected to trauma and 
tension, it must lose its viability. It there- 
fore acts as a foreign, dead body even 
though it be autogenous and homologous. 
Clinically, this is borne out by the greater 
tissue reaction that takes place. In this 


series the largest number of recurrences 
have occurred with the use of fascia. 

CONCLUSIONS 

1. Etiological and mechanical factors 
involved are still poorlj’^ understood. 

2. Intimate knowledge of anatomical 
variations is essential. 

3. Application of logical, surgical princi- 
ples rather than stressing the importance 
of details, such as suture material, will 
eventuate in a higher percentage of cures. 
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RELIEF OF PAIN IN OSTEOARTHRITIS OF THE HIP JOINT 

Bernard Judovicii, m.d. and Golda Nobel, m.d. 

EHlLADEUMilA, I’ENNSVLVANIA 


O STEOARTMRITIS of the hip joint 
is a degenerative lesion, the etiology 
of which is not clearly understood. 
Its development has been attributed to 
various factors, as have osteoarthrilic 
processes in other joints. Among these arc, 
metabolic changes, infection, trauma, epi- 
physeal disturbances and congenital luxa- 
tion without actual dislocation, 

Bricdy, the pathology consists of diminu- 
tion of joint space and slight llattcning of 
the head of the femur; proliferation of new 
bone around the head of the femur and 
margin of the acetabulum; the cartilage 
becomes worn over the head and in the 
acetabulum and is replaced by hard 
eburnated bone and the acetabulum grows 
larger as the head Hattens, the femoral 
neck becoming short and broad. 

AT-ray findings show that in the early 
stages there is usually marginal spur forma- 
tion, slight sclerosis of the opposing articu- 
lar surface and slight narrowing of the joint 
space. In advanced cases the articular 
cartilages may be destroyed so that the 
eburnated bony articular surfaces are 
practically in contact; subarticular cystic 
changes and slight to moderate sclerosis of 
the intervening bone are often noted; 
marginal spur formation is more prominent. 

Symptoms. The patient develops pain 
and stiffness of the hip joint and walks 
with a limp. The degree of pain is not 
necessarily in proportion to the amount 
of damage to the joint. Some patients with 
only minor damage may suffer severely, 
and others with marked destructive 
changes may have little pain. 

The pain may be localized to the region 
of the hip joint, or more often it is referred 
to the lower portion of the extremity, to 
the knee or to a lower point, on the anterior 
surface of the leg, or lateral calf, the path- 
way of pain often simulating the pain of 
sciatic distribution. 


This pain is purely reflex, being an intra- 
scgmenlal reference from the painful stim- 
uli arising in the structures about the hip 
joint. As in all cases of reflex pain arising 
from somatic structures, the area of pain 
reference has no tenderness of recognizable 
]>attcrn and more often has no tenderness. 
Atrophy of the leg muscles is from disuse 
only. Sensory changes or alterations of 
reflexes in the area of pain reference are not 
present. 

Observation to date, we believe, allows 
us to express the view that in many in- 
stances of severe pain arising from the 
lesion of an ostcoarthritic hip Joint, the 
pain docs not come from the destroyed 
portions of the joint but from the peri- 
articular structures which have had undue 
stress and strain and alteration of function 
placed upon them as a result of displace- 
ment of the bony supports. In addition a 
low grade inflammatory reaction may be 
superimposed. 

The structures which appear to be re- 
sponsible for pain in most of these cases 
arc the tendons of the gluteus minimus, 
gluteus medius, and perhaps, the p}^!- 
formis. In most instances deep pressure 
over the tendons causes severe pain. These 
structures are most often responsible when 
the pain radiates to the calf. 

We have been able, on repeated oc- 
casions, to relieve severe pain of short 
or long duration in osteoarthritis of the 
hip joint by conservative treatment con- 
sisting of a local infiltration of procaine 
hydrochloride. 

Not all patients with osteoarthritis of the 
hip joint are benefited by this form of 
therapy. Only those patients exhibiting 
tenderness above and behind the tro- 
chanter should be Infiltrated. 

In order to determine whether or not an 
injection should be attempted, the patient 
is placed upon the examining table with 
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the painful hip up and the back toward 
the examiner. The thigh is flexed upon the 
abdomen to about 70 degrees. Above the 
trochanter, using deep pressure the tense 
and painful tendons can be palpated. From 
before backwards the gluteus minimus and 
the gluteus medius tendons can be felt. 
The pyriformis insertion lies behind and 
below the top of the trochanter. At times 
the tensor fascia femoris anteriorly is 
tense and tender. 

With the tender points marked, a 3 
inch No. 22 gauge needle is inserted 
through a skin wheal, and 5 cc. of i or 2 
per cent procaine hydrochloride is de- 
posited at a depth which varies from i to 
z}-? inches. Pressure or needling at the 


time of infiltration may cause the typical 
reflex radiation of which the patient com- 
plains, If no tenderness is present as com- 
pared to the opposite of unaffected side, 
injection is usually of no benefit. The 
injection may be repeated every fifth day. 

Such cases of tendinitis occur also in the 
absence of an osteoarthritis of the hip and, 
because of the distribution of the reflex 
radiation into the leg, may at times, be 
mistaken for sciatic pain. 

The progress of the joint disease, of 
course, is not affected by this procedure, 
but the results in many instances have 
been so satisfactory that the method ap- 
pears to be of value solely for the purpose 
of relieving the pain. 


It is possible for osteoarthritis to simulate protruded intervertebral 
disk; at times it may comprise a part of the general picture when a disk is 
present. 

From “Surgical Treatment of the Nervous System” edited by Frederic 
W. Bancroft and Cobb Pilcher (J. B. Lippincott Company). 



RECEDED CHIN 

ITS CORRECTION WITH PRESERVED CARTILAGE 
George D. Wole, m.d. 

Assistant Clinical Professor of Otolaryngology, New York Medieal College 
NEW YORK, NEW YORK 


F aces with receding chins are com- 
monly regarded as weak. While this 
is not a scientifically proved fact, we 
do know that the chin which recedes dis- 
rupts the normal symmetry of the face. 
Popularly this type of asymmetry is 
regarded as homeliness, the degree depend- 
ing upon the deviation from the accepted 
standards. 

ETIOLOGY 

New and Erich ^ catalogue the following 
factors as causative of the receded chin 
(microgenia) : (i) Retarded mandibles due 
to malocclusion, (2) retarded mandibles 
due primarily to factors which arrest the 
growth of the lower jaw and due second- 
arily to the subsequent malocclusion, and 
(3) receding chins not associated with 
malocclusion. The third group includes 
chiefly the congenital type. 

TREATMENT 

The correction of receded chins due to 
malocclusion and arrested growth will 
not be discussed in this paper because 
they are essentially a problem for the 
orthodontist. 

In the third group, namely, the con- 
genitally recessive chin, the primary goal 
of the surgeon is to bring the size and 
shape of the chin to conform esthetically 
with the general contour and features of 
the face. 

Various substances have been suggested 
for the purpose of correcting microgenia. 

Paraffin. Kolle,- in 191 1, advocated the 
use of paraffin and for many years this 
material was in vogue. However, its use 
was abandoned so that today it is rarely 
encountered except in patients unfortunate 
enough to have been subjected to these 


injections. This is mentioned only to re- 
emphasize the danger of a paraffinoma.^ 

Ivory. Next in favor came ivory, which 
was popularized by Joseph’* and used by 
many others.® After ivorjf, other foreign 
substances such as celluloid and various 
metals were advocated, their advantages 
being availability in unlimited quantities 
and the fact that they can be molded 
according to requirement. 

Tantalum. Among these materials tan- 
talum is particularly promising in that it 
causes little, if any, tissue reaction and so 
can be buried indefinitely in the body." 
Moreover, it is strong, light and mal- 
leable. Tantalum deserves a thorough trial 
in rhinoplastic and chin surgery. 

Bone. Bone removed from the tibia or 
iliac crest has been and still is favored by 
some surgeons. The chief objection to 
bone is that it tends to become absorbed 
over a period of time, thus nullifying the 
favorably result obtained at the time of 
making the transplant. 

Homocartilage Grajts. Cartilage ob- 
tained from the patient’s rib for use as a 
graft probably has the greatest number of 
advocates. The primary advantage of 
cartilage is that it can thrive on meager 
nutrition. The objections to its use are 
that it entails the risk of an additional 
operation, and also that it leaves a chest 
scar. Again, if an infection should unfor- 
tunately occur, the two operations may 
then have been performed in vain. In 
fact, surgeons have been so concerned by 
this possibility that many bury unused 
cartilage under the patient’s skin for use 
In such an eventuality. Lastly, cartilage 
tends to curl and bend, thus defeating the 
very purpose its use is hoped to accomplish. 
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New and Erich' have devised a method to cartilage. Experimental studies have dem- 
avoid curling. onstrated that septal and rib cartilage 

Nasal Hump. Strangely enough, many grafts preserved in alcohol and buried in 
patients with receded chins also have human tissue are slowl}^ invaded and re- 



A B 

Fig. I. A, front face before operation; b, front face after operation. 


humped noses of varying sizes which ac- 
centuate the chin defect. Some surgeons 
have utilized the hump, after its removal 
by rhinoplasty, as a graft for use in cor- 
recting the chin deformity. This ingenious 
procedure, however, is not ideal, having 
the following disadvantages: (i) It is 
impossible to predict preoperatively that 
the size of the hump removed will be suf- 
ficient to correct the chin defect; (2) should 
an accident, such as contamination, occur, 
the graft would become useless; and (3) 
if the hump should break while being 
removed, it cannot be emplo^'ed as a graft. 

The fact that so many agents have been 
used as implants makes it clear that the 
perfect one has not yet been found. The 
ideal transplant should meet certain re- 
quirements: (i) Preferably it should not 
be a foreign body since this is not always 
tolerated by the host and may be expelled 
eventually; (2) it must be easily obtainable 
and in sufficient quantities; (3) it must be 
pliable; and (4) it should be preservable in 
a bank, without deterioration, for use at 
some later date. 

Refrigerated Homocartilage. The most 
dependable and the most efficacious ma- 
terial so far employed is refrigerated 


placed by fibrous tissue over a long period 
of time.*^ 

A real contribution was made by O’Con- 
nor and Pierce" when they revived the use 



Fig. 2. A''-ray, lower arrow showing position of 
graft; upper arrow showing malocclusion. 


of refrigerated cartilage for grafts. In 
their latest report they describe its em- 
ployment in 375 cases with only six infec- 
tions, an enviable record indeed. Straight 
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and Slaughter^ have implanted refrigerated Fortunately, I liad an appropriately-sliaped 
cartilage in lOO consecutive cases, 8i per piece of preserved cartilage in readiness for 
cent of which were without complications just such an emergency. 



A B 

Fig. 3. A, profile before operation; b, profile after operation. 


and 91 per cent of which were successful. 
My own limited experience with refriger- 
ated homocartilage grafts has yielded 
entirely favorable results, certainly far 
more gratifying than those obtained with 
any other substance used for the same 
purpose. Although some authors have 
recommended obtaining cartilage from 
deceased persons known to have been 
free from syphilis and tuberculosis, mj'^ 
own preference is the cartilage removed 
at the time a S3mipathectomy for hyper- 
tension or a thoracoplasty is performed. 

Cartilage Banks. Cartilage banks have 
been suggested® and I agree that their 
use should be encouraged as far as possible. 
Chest surgeons should be asked to con- 
tribute to these banks all of their suitable 
material and hospitals not having a supply 
should be enabled to draw upon the 
cartilage bank according to their need. 

CASE REPORT 

The patient was a female, aged eighteen, 
whose niicrogenla was accompanied by a 
humped nose. (Figs. lA and b.) Initially, it was 
intended to remove the hump and use it for 
building up the chin. Upon removal, however, 
the hump was not only insufficient in size but 
so friable that it broke into several parts. 


Under infiltration anesthesia (2 per cent 
novocain and epinephrin solution 1:25,000) a 
horizontal submental incision was made, 1.5 
cm. in width. In order to accommodate the 
cartilage implant a tunnel was formed close to 
the mandible and the cartilage inserted therein. 
(Fig. 2.) The skin was now sutured and, to 
insure the fixation of the graft, three addi* 
tional sutures were passed through the skin 
covering the chin and through the cartilage. 
These latter sutures were removed twenty-four 
hours postoperative^'. 

The result was quite gratifying. (Figs. 3A 
and B.) 

SUMMARY 

A case of mlcrogenia and a method of 
correction are presented. 

Tantalum has been mentioned as a 
possible satisfactory graft material for 
use in the correction of facial defects. 

Portions of rib removed during sym- 
pathectomy or in the course of other 
thoracic surgery are an excellent source of 
cartilage, for correcting any facial defici- 
ency, Including microgenla. 

Refrlgated cartilage is recommended as 
the most successful material used to date. 
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Oper.ation for harelip is usually* indicated in earl}’- infancy. . . . Early 
repair of a cleft lip will minimize lip and nose deformity and aid in molding 
a coexisting deformity due to a cleft of the alevolar process. 

From “Operations of General Surgery” by Thomas G. Orr (W. B. 
Saunders Company). 



SAPHENOUS VEIN AS AN INTRAVENOUS ROUTE 

John J. Vallone, m.d. 

Assistant Visiting Surgeon, St. Joseph’s Hospital 
PROVIDENCE, RHODE ISLAND 


N umerous articles have been pub- 
lished regarding various intraven- 
ous routes as a lifesaving measure 
when the usual veins are collapsed or can- 
not be found and utilized. We have often 
cut down on veins of an arm onl}^ to find 
them too small and contracted for satis- 
factory use, especially for repeated admin- 
istrations of plasma or whole blood. Much 
has been written about intrasternal trans- 
fusion in adults and intratibial in children. 
These routes in mj^ opinion, while of def- 
inite value, leave much to be desired. The 
speed with which fluids ma}' be given b}'- 
this method is not as great as we may 
desire. Since this is not a direct intravenous 
route, naturally it cannot compare with a 
direct one. 

Too much care is usually needed to keep 
the needle free from plugging and despite 
the use of a good gauge needle and saline 
irrigations, stoppage occurs too often, 
especialljf when using whole blood; then 
again there is the possibility of osteomye- 
litis as a complication. 

There are several advantages in using 
the saphenous vein of either leg. Primarily, 
the vessel maN"^ be located rapidly and 
easily. The vessel is certainly large enough 
to serve as a repeated transfusion vehicle 
for days. The vessel permits direct intra- 
venous administration. Because of its size, 
this vein can always be suitable regardless 
of the shock and amount of circulatory 
collapse. It is indeed large enough to be of 
definite value in the newborn. 

My first attempt at intrasaphenous 
transfusion came when a patient was 
admitted to St. Joseph’s Hospital with 
complete burns of chest, back and both 
arms. Because of the edema and swelling, 
the cubital veins were not palpable. In 
the absence of any visible leg veins, it was 


decided to cut down on one of the saphen- 
ous veins. 

TECHNIC 

The groin and the anterior surface of 
the thigh are prepared in the usual man- 
ner. An incision, about three inches in 
length, is made parallel to and about one 
and a half inches below Poupart’s ligament 
on the anterior surface of the thigh. The 
middle of the incision should be just below 
the femoral ring. This is lower than the 
usual incision for the saphenous ligation 
for varicose veins, ^^^e are not interested 
in ligating its branches; just the exposure 
of the vein. The incision is carried through 
the superficial fascia. With blunt dissec- 
tion, the loose areolar tissue is separated 
and the saphenous vein is easil}’’ located. 
In the adult, the normal size of the saphen- 
ous vein compares with that of a lead 
pencil. The loose fat is freed from the 
lateral and anterior aspects of the vein 
and a curved clamp is passed underneath 
until the saphenous is completely free. 
This operation should not take more than 
two or three minutes, since it is distinctly 
a minor surgical procedure. After exposure, 
the intravenous fluids are administered in 
the usual manner. The wound, in the 
meantime, is covered with sterile gauze or 
towels. If repeated transfusions are to be 
given, a retaining needle with stylet may 
be left in place; or the needle may be with- 
drawn and reinserted when needed. If 
the vein is to be used repeatedly, the wound 
is dusted daily with sulfathiazole powder 
and packed with iodoform gauze. At any- 
time, this incision may be closed and heal- 
ing by first intention will result. 

CONCLUSION 

In my opinion, the saphenous vein as an 
intravenous route can prove a lifesaving 
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measure when the usual subcutaneous 
veins are unsatisfactory. The method is 
far superior to the intrasternal or intra- 
tibial route since it permits direct intra- 
venous administrations. Because of its 
size and location, the saphenous vein of 
either leg may always be satisfactory 
regardless of the amount of circulatory 
collapse. Intravenous saphenous adminis- 
tration should be ideal in maternity mis- 
haps, such as postpartum hemorrhage, 
etc., because of the speed of direct vein 
transfusion compared to the .intrasternal 
or intratibial rnethod. Then again, during 
delivery, the groin and upper anterior 
surface of the thigh are already prepared 
and in case of emergency transfusion, the 
obstetrician need only to extend either leg 
and expose the saphenous without breaking 
a sterile technic. 

The saphenous route should be of defi- 
nite value in the newborn and in children, 
because of its size. 

In extensive burns when the subcutane- 
ous veins are obliterated because of the 
edema, the saphenous may prove to be the 
only satisfactory intravenous route for 
plasma or other fluids. 


In general surgery, these \'eins ma^- be 
used for continuous administrations during 
prolonged surgery. Again, b}* exposing one 



Fig. I. Shows correct incision for intrasaphenous 
feeding compared to incision for a saphenous 
ligation. 


or if necessary both of these veins, there 
need not be any excuse for depriving a 
patient of a needed transfusion or any 
intravenous fluids because of the inability 
to find a suitable vein. Internes may readily 
be taught the simple technic of saphenous 
exposure. 


€1^ 



Case lepDfts 


FOREIGN BODIES IN AND IN RELATION TO 
THE THORACIC BLOOD VESSELS AND HEART* 

MIGRATORY FOREIGN BODIES WITHIN THE BLOOD VASCULAR SYSTEM 
Lieut. Col. Dwight E. H.\rken and Cavt. Ashbel C. Williams 

MEDIC.A.L CORPS, ARl^IY OF THE UNITED STATES 


D uring the past year, in addition 
to cardiac and pericardial foreign 
bodies, over seventy missiles have 
been removed from the mediastinum or 
other positions in relation to the great 
vessels of the thorax. In this series three 
cases stand out for they represent migra- 
tion within intrathoracic blood vessels. 

These migratory foreign bodies were 
all successfully removed and the patients 
have been discharged clinically well. The 
three case histories are presented here with 
descriptions and illustrations of certain 
aspects of the surgical technic involved. 

The general comments are based on the 
cases presented and on forty-two cases 
previously reported. The Indications for 
the removal of intravascular foreign bodies 
are discussed. Clincal support for these 
indications is cited from the medical 
literature and from the author’s experience. 

CASE REPORTS 

Case i. This thirty-year old white male 
ofTicer was wounded' in the left infraclavicular 
region by a 30 calibre machine-gun bullet while 
in action against the enemy December 26, 1944. 
The wound was debridcd and sutured the same 
day at a fonvard installation. Radiographic 
examination of the chest revealed that the 
bullet was located posterior to the hilum of 
the left lung. The patient was evacuated to the 
laSth General Hospital where it was decided 


that the size and proximity of the bullet to the 
hilum of the lung were indications for its 
surgical removal. He was transferred to this 
Chest Center at the 1 60th General Hospital on 
January S, 1945. 

Admission films (Fig. i) confirmed the 
presence of the 30 calibre machine-gun bullet 
in the hilar region of the left lung. The routine 
fluoroscopic studies for precise localization 
suggested nothing more remarkable than a 
pulsating bullet intimately associated with the 
hilar structures. It seemed obvious that this 
missile could best be removed through the 
conventional posterolateral approach. 

On January 19, 1945, a thoracotomy was 
performed through the left posterolateral 
approach by resecting 12 cm. of the seventh 
rib. The bullet was immediately palpated in the 
central portion of the left upper lobe. This was 
confirmed by the first assistant. W’hcn the 
surgeon again palpated the lung he was 
chagrined to find that the missile had vanished. 
A thorough search of the entire lung, hilum, 
pericardium and posterior mediastinum failed to 
discover the bullet. It was then suspected that 
the missile had fallen into the tracheobronchial 
tree. Immediate bronchoscopy eliminated this 
In-pothesis. The thorax was closed. 

A'-rays of the chest taken immediately after 
the operation (Fig. 2) were reported as follows: 
“Metallic bullet previously reported in the 
left chest is now visible lying horizontally just 
to the right of the body of d-6 pointing out- 
ward and apparently in relation to the pul- 
monary artery area.” In view of this shift the 
missile seemed definitely in the right pulmonary 


' .Appreciation is expressed to the Sins Labor.alories of the Brotrks Hospital, Brookline. Massachusetts, for their 
assistance in the publication of this anicle and for the provision of facilities for further investigation in cartliac 
surgerx- now under way. 


So 
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artery. The patient made an uneventful post- 
operati\"e recover5'. He was out of bed daily 
from the first day. 


(Fig. 3-) The bullet, point outward, was then 
digitally manipulated away from the hilum 
into the pulmonary artery of the upper lobe. 



Fig. I. (Case i.) Admission films. TFiis 30 caliber bullet in the hilar region 
of the left lung was later shown to be within one of the radicles of the left 
pulmonary' artery. 



Fig. 2. Case i. Films taken immediately after the left thoracotomy January 
19, 1945. The missile is in the hilum of the right lung. The double image of 
the bullet in the lateral view is due to its pulsation with the pulmonary 
arterj’". • 

On Februarj’- 20, 1945 a thoracotomy was (Fig. 3, inset.) This “milking” process was 
performed on the right side, through the third continued until the point of the bullet presented 
intercostal space anteriorly. (Fig. 3, inset.) The beneath the visceral pleura in the interlobar 
third and fourth costal cartilages were divided fissure. The pleura was then nicked and the 
close to the sternum. The bullet was palpated in point of the bullet thrust through. This present- 
the hilum of the right lung at and in the ing tip was grasped with a Kocher clamp and 
mediastinum posterior to the superior vena the missile delivered by slowly stretching the 
cava. There was no evidence of altered blood terminal branches of the pulmonary arterial 
flow in the lung. The right pulmonar}’^ arter}-^ tree. Hemorrhage was controlled bj^ circum- 
was isolated and a tape was placed about it ferential mattress sutures of catgut in the lung 
proximal to the foreign bodj’^ within the artery, about the point of removal. (Fig. 3, inset.) The 
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wound was closed without drainage. The pa- lumen of the left pulmonary artery at 
tient was up and about from the first post- the time of the first operation and was 
operative daj' and made an uneventful recover\\ dislodged at the time of the exploratory 
He was returned to the Zone of the Interior palpation. 

Mareh 30, 1945, for rehabilitation. The technic of removing this bullet 



Fig. 3. C.ase r. The dissection of the right pulmonary artery and the contained bullet 
is shown. The inset at the upper right indicates the bullet being milked out into the 
smaller radicles of the pulmonary artery. The left lower inset illustrates the opposing 
hemostatic sutures about the site of bullet removal. 




/tiyi^ton into rigixt 

piiiiionari/ nricn/ 


Fig. 4. Case i. The course of migration of the bullet from the left pulmonary 
artery into the main pulmonary artery and then out into the right pulmonary 
artery is demonstrated. 

The course of migration and the technic seems simple and obvious. Certainljf this 
of removal have both been of interest to us. procedure was less formidable than open- 
The migration of a foreign body from the ing the right horn of the pulmonary artery, 
left pulmonary arter^f into the main removing the missile and attempting local 
pulmonary artery and thence to the right main branch reconstitution of the vessel, 
pulmonary artery is illustrated in Figure 4. We are not aware of the previous use of 
The foreign body evidently was in the this maneuver. 
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C.ASE II. This soldier was wounded a (4) because there was some question about 
shell fragment that entered the upper part of fresh bleeding into the right pleural cavity, 
his right posterior axillary line October 14, The possibility of fresh bleeding suggested 



sternoclavicular joint in the region of the innominate arterj’. 

1944, while in action against the enemy in that such intervention should be instituted 
France. The wound of entrj" was debrided and prompth^ 

closed the same day at the 60th Field Hospital. On November 12, 1944, under endotracheal 
X-ray studies of the chest revealed a foreign gas-oxygen ether anesthesia a u-shaped incision 
bodj’’ in the right upper mediastinum 3 cm. was made over the right upper anterior chest 
posterior to the right sternoclavicular joint, wall. (Fig. 6, inset No. i.) The sternum was 
(Fig. 5.) A right hemothorax was also noted exposed. The internal mammary vessels were 
and 500 cc. of blood was aspirated. The patient divided and ligated in the second intercostal 
was evacuated to the 1 54th General Hospital space. The right pleural sac was opened widely, 
where a pericardial friction rub was heard, the deep surface of the sternum was cleared of 
On October 21, 1944, a bruit over the right underlying structures and the sternum was 
supraclavicular fossa was discovered and it was split with a power saw longitudinally in the 
noted that there was abscence of the brachial mid-line from the suprasternal notch down to 
and radial pulse in the right arm. Thoracentesis the level of and out through the right second 
of the right chest repeated November 7, 1944, intercostal space. (Fig. 6, inset No. 2.) The 
yielded what was thought to be fresh blood segment of sternum with the clavicle and first 
(later found to be old changed blood or so- two ribs attached was reflected upward and 
called “grape juice blood”). outward providing excellent e.xposure of the 

In view of the above findings the patient was superior mediastinum and base of the neck, 
transferred to this Chest Center on November The superior vena cava and the innominate 
10, 1944. On entry it was noted that the right veins were retracted with tapes. (Fig. 6, inset 
hand was cooler than the left and wa.xj' j^ellow No. 3.) The innominate artery was isolated at 
in color. The blood pressure in the right arm its origin from the aorta and a tape placed 
was 102/80 while in the left it was 122/68. about it for hemostatic control.The artery was 
Fluoroscopic and x-ray examinations led to the then dissected free up to its bifurcation into the 
belief that the foreign body was in relation to carotid and subclavion arteries and tapes were 
the innominate artery. (Fig. 5.) Surgical placed about each of these vessels. (Fig. 6, 
removal was considered advisable because of inset No. 4.) The foreign bod^" was palpated 
(i) the size of the fragment, (2) its proximity within the upper portion of the innominate 
to the large vessels in this region, (3) evident artery. The arterial wall was intact and free 
vascular damage as attested by the bruit and of scars. The artery* was incised longitudinal!}" 
blood pressure difference in the two arms and, and the foreign body removed. The intima in 
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relation to tlie foreign body was destroyed in a 
patcliy fashion. Tliroinbi were removed follow- 
ing wiiieh both proximal and distal bleeding 


from nine to lifteen miniite.s' but going to 
forty-live minutes at one time. Immediately 
after operation the pvdsc was barely palpable 



Fig. 6. C.ase n. This clinRr.'inimntic operative sequence demonstrates the removal of the 

missile from the innominate artery. 


were free. The artery was then closed with 
interrupted No. ooo silk sutures in two layers. 
The first laj'er included the entire arterial 
wall. The second layer was placed through the 
adventitia and media, so placed that each 
suture took a bite on either side of the incision 
but did not pass through the lips of the incision. 
(Fig. 6, inset No. 5.) Fibrin foam was tied over 
the incision with the second layer of sutures. 
The sternum was drilled and approximated 
with three interrupted wire sutures. The drill 
holes for the wire were staggered, the medial 
ones being lower than the lateral so that when 
pulled tight, the sternal fragment was drawn 
downward and inward affording precise and 
stable reconstruction of the pectoral girdle. 
(Following operation stability is of great impor- 
tance as movement of loosely held sternal 
fragments is both painful and shocking). The 
pectoralis muscles were approximated with 
interrupted No. 00 chromic catgut. The 
superficial fascia was closed with No. 00 
chromic catgut and the skin was sutured with 
No. I black silk. No drains were used. 

The patient was heparinized for three days 
following operation, the clotting time averaging 


in the right arm. The first postoperative day the 
blood pressure was 122/80 in the left but 
unobtainable in the right arm. The second 
postoperative day, November 14, 1944, the 
right stellate ganglion was infiltrated with pro- 
caine. The right arm immediately became warm 
and a systolic blood pressure of 68 was obtained. 
On November 17, 1944, the blood pressure in 
the left arm was 132/60 while in the right arm 
it was 98/76. Thirteen days after operation the 
pressure was 124/86 on the left and 108/64 on 
the right. Hoarseness was present for four 
weeks following operation due to manipulation 
of the right recurrent laryngeal nerve but this 
disappeared. The postoperative hemothorax 
was evacuated by aspiration. The patient went 
on to recover with firm union of the sternum 
and suffered no circulatory disturbance. When 
the blood pressure was taken January 1 5, I 945 ) 
it was found to be equal in both arms. He was 
returned to the Zone of the Interior March 1, 
1945, for rehabilitation. 

Inasmuch as the wall of the innominate 
artery and adjacent portion of the aorta 
were everywhere intact at operation, tt 
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seems that the course of the missile must 
necessarily have been through the right 
side of the chest and into the pulmonary 
vein or the left side of the heart. It was 
then carried as an embolus by the blood 
stream into the aorta and thence to the 
innominate artery where it lodged. (Fig. 7.) 
The pericardial friction rub noted prior to 
operation suggests that the pericardium 
was transgressed and that the foreign body 
entered the left side of the heart, thus 
entering the arterial drculation. In short, 
this case represents a penetrating wound of 
the heart or pulmonary vein with arterial 
embolism of the foreign body to the 
innominate artery. 

The sternal splitting incision has been 
described in some detail. It has often 
proven useful in approaching the structures 
of the superior mediastinum or the base 
of the neck. No ribs are cut, nothing is 
resected and nothing is discarded. When 
the sternum is approximated carefully 
with wire, it heals rapidly and is function- 
ally solid from the time of operation. 
The reverse of this incision through the 
left side of the sternum has been used in 
approaching the base of the left carotid 
and subclavian arteries at the aortic arch. 

Surgical intervention in injuries of the 
innominate artery is perhaps always under- 
taken with some misgivings. Circulatory 
disturbances in the homolateral arm and a 
contralateral hemiplegia are possible com- 
plications. These misfortunes are unusual, 
particularly in this age group, but none 
the less stimulate the surgeon to restore 
vascular continuity when possible rather 
than ligate the innominate artery. This 
approach and technic served our purposes 
well. 

Case III. This twenty-two 3'ear old white 
soldier was struck in the right axilla at the 
level of the fifth rib by a machine-gun bullet 
July 15, 1944, while in action against the enemy 
in France. He was evacuated to the 1 59th Gen- 
eral Hospital. Routine chest films taken there 
on July 17, 1944, were entirely Avithin normal 
limits. (Fig. 8.) The lateral film adequately 


established the retrocardiac zone as free of 
metallic missiles. 

He was sent to the rehabilitation barracks 
symptom free. He had been there about three 



Fig. 7. Case ii. The probable course of 
the missile from the left auricle, 
through the left ventricle and aorta to 
the innominate arterj- is represented. 

weeks, enjoying a vigorous athletic program 
when, on the morning of August 13, 1944, at 
2 A.M., he Avas aAA-akened by agonizing pain in 
the loAver part of the left side of his chest. This 
Avas accompanied by dyspnea, orthopnea, 
cough and hemoptj’^sis. There Avere rales and 
diminished breatii sounds OA’^er the left axilla. 

On August 15, 1944, .v-raA' studies of the 
chest (Fig. 9) reA^ealed a foreign body (30 
calibre bullet) in the region of the hilum of the 
left lung. Bronchoscopy performed on August 
9th rev^ealed “edema and an injected bleeding 
point on the posterolateral AA-all of the left main 
bronchus.” The continued hemoptj^sis and 
bronchoscopic findings indicated erosion of the 
bullet from the pulmonar3’^ artery into the left 
main or descending bronchus and transfer of the 
patient to this Chest Unit AA’as thought adAusa- 
ble. This AA-as done on August 22 , 1944. 

At this Chest Center it AA’as agreed that the 
erosion of this bullet from the pulmonar}"^ arterj’’ 
into the bronchus constituted an urgent indica- 
tion for surgical interA’^ention. 

Thoracotomy Avas performed on August 
28th, through a posterolateral approach by 
resecting a 16 cm. segment of the left scA^enth 
rib. Exploration reA^ealed discoloration of the 
lingular portion of the left upper lobe and to a 
lesser extent the anterior basic segment of the 
left loAver lobe. Through the interlobar fissure 
the missile Avas palpated in the loAA’er lobe and 
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hilum intimately associated with the artery. A stream issued from lire defect. Tliis was at all 
lluctuant area al)out 1 cm. in diameter was times completely under control as attested by 
noted over the base of the bullet. The hilum voluntary release and then compression with 



Fig. 8. Cnsc 111. Routine films of ,luly 17, 1944. show clear lung fields. 



Fig. 9. Case iii. Films taken August 15, 1944. Two days after the sudden 
onset of pain in the left lower hemithorax a 30 caliber bullet is visualized 
in hilar region of the left lung. The missile was found in the left inferior 
branch of the pulmonary arterj'. 

was exposed so that compression of the pul- 
monary artery could be effected by grasping 
the hilar structures from above downward 
between the surgeon’s left index and middle 
fingers. This finger compression was not only 
hemostatic but served to stabilize the missile. 

Thus controlled, the fluctuant area was 
incised and the butt of the bullet found to lie 
in an abscess cavity anterior to and including 
the anterior surface of the lower branch of the 
left pulmonary artery. The body and point of 
the bullet, however, lay within the artery and 
when the missile w-as extracted the full arterial 


hemostasis. The abscess cavity was carefully 
debrided and mattress sutures placed through 
its wall and the subjacent artery. Fibrin foam 
impregnated with penicillin was placed under 
the mattress sutures and the sutures tied, thus 
effecting a good closure of the vessel. The 
gangrenous lingular process was resected. The 
line of resection was closed w'ith mattress 
sutures of No. 00 chromic catgut. The anterior 
basic segment of the lower lobe was considered 
viable and not disturbed. The lung re-expanded 
readily. Penicillin, 100,000 units, and 50 cc. of 
2.4 per cent sodium citrate solution were 
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instilled in the pleural space and the chest ^YalI 
was closed. The patient was up and about the 
ward within forty-eight hours. The postopera- 
tive left hemothorax was aspirated. The patient 
was discharged to a Rehabilitation Hospital 
December i, 1944. 

This case is striking because of the 
embolic nature of the foreign body as 
supported by symptomatology, .v-ray stud- 
ies and operative findings. There can be no 
question of confusion in the .v-ray films 
as the patient’s identification tags were 
included on the film at each .v-ray exposure. 
Furthermore, his left first rib is character- 
istic in shape. The exact portal of entry 
into the circulation can only be surmised 
but as the chest is clear in the original 
films- and the wound of entry in the lower 
axilla, it follows that the portal of entry 
was most likely in the liver. The bullet 
then began its course in the inferior vena 
cava, was carried to the right auricle, 
then to the right ventricle and out into 
the pulmonary arterjv (Fig. 10.) The bul- 
let entered the left branch of the pul- 
monary artery and lodged in the branch 
to the lower lobe and lingula in such a waj^ 
as to occlude the arterial suppl}" to the 
lingula as it arises from the lower lobe 
artery in this region. It is interesting that 
occlusion of the pulmonary circuit was 
associated with parenchymal change. 

The method of controlling hemorrhage 
by hilar compression between the fingers 
of the surgeon’s hand and the technic of 
closing the defect in the pulmonary artery 
were simple and functional. 

COMMENTS 

Strauss collected thirty-two cases of 
intravascular ' migratory foreign bodies 
and added one himself in a review of the 
medical literature in 1942.^ The authors 
have found nine additional cases in the 
literature prior to 1942,^"® which, with 
those of Strauss, make a total of forty- 
two. Unquestionably, there have been 
other cases reported, especiall}’^ in recent 
years. The following comments are based 
on these forty-two cases and the three 


presented here. This communication is 
not intended as review of the literature. 



Fig. 10. Case in. The course of migra- 
tion of the bullet from its 'entry into 
the inferior vena cava, through the 
right auricle and ventricle and out in- 
to the left pulmonary artery is indi- 
cated. 

foreign bodies that migrate within the 
blood vascular system. The subject is 
interesting because of the infrequency of 
such incidents, also, the bizarre embolic 
course and dramatic developments that 
have characterized man}^ of the cases on 
record. The majority of these cases have 
been associated with war wounds. The 
foreign bodies in almost all instances have 
been bullets or shell fragments. 

Migration has occurred about equally 
in the arterial and venous circulations, 
depending on which the missile happened 
to enter. 

In the arterial circulation the course of 
migration of foreign bodies and resultant 
clinical pictures vary with the portion of 
the arterial tree involved. In eleven of the 
forty-two cases the missile entered one 
of the larger arteries and passed periph- 
erally as an embolus. There were 
five instances in which the projectile 
entered the left ventricle and was swept 
out into the aorta to lodge within this 
vessel or its branches. In two cases 
the foreign bod}' is said to have entered one 
of the pulmonary veins and passed into 
the left ventricle^-’ while in one patient 
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such a foreign body passed on through the 
left ventricle to become embolic to the 
right femoral artery.*' In two instances, 
missiles entered the ascending aorta and 
fell downward against the arterial stream. 
One came to rest in the sinus of Valsalva'** 
and the other in the left ventricle."* One 
missile entered the pulmonary artery, 
migrated downward into the right ventricle 
and, seven days later, became embolic to 
the right pulmonary artery causing sudden 
death. "'* It is apparent that there is con- 
siderable latitude in the possible patterns 
of migration. 

Varying degrees of arterial insulhciencj’ 
due to embolic missiles have been ob- 
served. The extreme is the above fatal 
pulmonarjf embolus.-” O’Neill observed 
transient blueness and coldness of the left 
leg caused by a shell fragment embolic from 
the left ventricle to the left common iliac 
artery.*” In one of the authors’ cases 
(Case iil) an embolic bullet in the lower 
lobe branch of the left pulmonary artery 
led to gangrene of the lingular portion of 
the left lung. This patient experienced 
severe pain in his chest when the migration 
occurred. In another of these cases (Case 
n) a diminished pulse and blood pressure 
were noted in the right arm following em- 
bolism of a shell fragment to the right 
innominate artery. 

When the foreign body involved the 
venous circulation, in the majority of 
instances, the missile entered one of the 
larger veins, migrated to the right auricle 
and came to rest in the right ventricle. 
This occurred in nine of the group of 
forty-two cases. ”’^’®’*”'”*’^” There were three 
instances in which the projectile entered 
one of the larger veins, was carried into 
the right auricle and then travelled down 
the vena cava to come to rest in one 
of the tributaries of this vessel.**’”'”” In 
another case a bullet entered the inferior 
vena cava and migrated to the junction of 
the common iliac veifts.** There was one 
instance of the missile entering the right 
ventricle and then passing into the pul- 
monary artery.*” In the case that Strauss 


reported, a bullet entered the right com- 
mon iliac vein and travelled to the left 
pulmonary artery.’’* Death occurred four 
days later but was not due to the embolic 
missile. Walcher described a case in which 
the projectile entered the long dural sinus 
and then migrated into the sigmoid sinus.** 
In another instance the missile entered 
the venous circulation through a thigh 
wound and was found at autopsy in the 
left ventricle of the heart.’ There was a 
widely patent foramen ovale. 

Without going into exhaustive detail 
we have made an effort to point out the 
great variety of migratory patterns that 
have occurred in these cases as well as the 
relative frequency with which they are 
encountered. The possibilities arc legion. 

As a rule intravenous foreign bodies 
arc asymptomatic. One patient who had a 
missile that had migrated into his right 
ventricle complained of pain over his 
heart." 

The case reported bj' Lyle serves to 
emphasize the danger of infection associ- 
ated with intravascular foreign bodies. 
This patient died of a generalized gas 
bacillus infection. The wound of entry 
in the thigh showed no evidence of infec- 
tion at autopsy. The foreign body, with 
fragments of clothing adherent to it, was 
found in the cavitj' of the right ventricle. 
There was a fibrinopurulent pericarditis 
and gas bubbles were noted in the mj^o- 
cardium. The missile with attached cloth- 
ing was the apparent source of infection. 

The patterns of migration in the three 
cases that are reported here deserve men- 
tion. The shift of a missile from one pul- 
monary artery to the other, and the 
migration of a missile to the innominate 
artery are both unique among cases known 
to us. Pulmonary embolism of a missile 
coming from the venous circulation has 
been reported.”’*” 

Though one’s fancy is stirred by the 
unusual nature of these cases, a pes- 
simistic attitude is engendered as most of 
them have ended fatally. Among the 
thirty-three cases in Strauss’ report only 
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six patients survived. The pathologist 
has generally been the one to remove the 
foreign body and to establish the course of 
migration. 

Bearing in mind the possibility of mis- 
siles migrating in the blood stream, a care- 
ful search should be continued until the 
missile is located in all cases of penetrating 
wounds. If such a patient develops un- 
explained symptoms, use should be made 
of the fluoroscope and -v-ray to ascertain 
whether or not a migratory missile is 
responsible. 

With the progress of vascular and 
thoracic surger}' and the tremendous ad- 
vances in anesthesia of the past twentj"^ 
years there will be few intra^"ascuIar for- 
eign bodies that cannot be attacked 
surgically. These advances have brought 
the thoracic blood vessels and the heart 
within the province of safe surgery. Such 
a viewpoint is supported by the three 
cases reported in this communication. 

There are four cardinal indications for 
removing intravascular foreign bodies: (i) 
To avoid the hazards of vascular occlusion; 
(2) to diminish the dangers of sepsis 
(local and systemic) ; (3) to prevent erosion 
and hemorrhage; and (4) to remove the 
possibility of embolism. 

Each of the above tenets has adequate 
support in the medical literature reviewed 
in this communication as well as direct 
confirmation within the experience of the 
authors. Tenet No. i is well demonstrated 
in the gangrenous lingular portion of the 
left upper lobe in Case iii. (This theoreti- 
cally should not have occurred in the 
presence of a normal bronchial circulation.) 
Tenet. No. 2 is represented by Lyle’s 
case in which there was a fatal septicemia. 
The embolic missile, found in the right 
ventricle of the heart, was the source of 
infection. “ Tenet No. 3 has been abun- 
dantly emphasized. Recentl^”^ one instance 
each of fatal hemorrhage from erosion of 
the aorta and pulmonary artery has come 
to the authors’ attention. Tenet No. 4 has 
its elaboration in the substance of this 
article. 


In closing, the authors would like to 
emphasize four simple technical points 
that have been helpful in these and a 
number of other operations on the medi- 
astinum: First, the liberal use of sternal 
splitting with firm craftsman-like fixation 
at the end of the procedure has provided 
good exposure at operation and has 
minimized this source of postoperative 
pain and shock. Second, manipulation of 
the missile from the right main pulmonary 
artery to the periphery in Case i has the 
advantage of surgical intervention in the 
relatively safe peripheral zone rather than 
in the more hazardous hilar region of the 
pulmonar}’ arter3\ Third, the finger tourni- 
quet grip used for hemostasis in Case iii 
is a useful maneuver whenever bleeding 
from a lung is encountered. Fourth, the 
use of the patient’s position on the operat- 
ing table and direct fixation of the missile 
to prevent migration during the operative 
manipulation have been illustrated. 

Unquestionably the surgical experience 
of this war will broaden our knowledge 
of this field and point out important 
technical aids in the surgical management 
of individual cases. 

SUMMARY 

1. Three cases are reported in which 
migratory missiles were successfully’^ re- 
moved from intrathoracic blood vessels. 

2. Salient aspects of the surgical technic 
employed are presented. 

3. Forty-two- cases of previously re- 
ported foreign bodies that have migrated 
within the blood vascular system are 
reviewed and commented upon. 

4. Four cardinal indications for the 
removal of intravascular foreign bodies are 
presented with clinical support for each. 
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The effects produced by gunshot ivounds vary according to the velocity 
and size of the missile and the area wounded, from a simple drilling or 
perforating wound to extensive disorganization or explosive disruption of 
tissue. 

From “Principles and Practice of Surgery” by W. Wayne Babcock 
(Lea & Febiger). 
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S INCE Thomson’s-* careful anah^sis of 
fifty-two cases in 1892, there has been 
an increasing interest shown in the 
surgical management of congenital atresia 
of the biliary ducts. Such developmental 
anomalies were pathologic curiosities until 
Holmes made a detailed study of one 
hundred such cases and claimed that some 
could have been relieved by operation. The 
first successful operation of this type was 
performed by Ladd in 1927.** The purpose 
of this report is to record two additional 
cases of atresia of the biliary ducts which 
recovered from operation. These patients 
serve to illustrate some of the surgical 
features in the management of this disease. 

There have been few changes in the etio- 
logical and pathological concepts of con- 
genital atresia of the biliary ducts in recent 
years. These topics have been adequately 
discussed in other reports. 

The diagnosis is not easy to make, and 
usually is only proven at operation or 
autopsy. Errors may also occur in inter- 
pretation of the operative findings. This 
may have been the case in the second 
patient discussed in this report. Donovan® 
reports two cases which were found to be 
inoperable at operation, there being no 
evidence of extrahepatic biliary systems, 
and the patients were living, free of jaun- 
dice or retarded development, two and a 
half and three years later. Such are the 
e.vceptions, however. The majority found 
to be inoperable have died within two years 
and autopsy showed no extrahepatic bil- 
iary ducts with marked cirrhosis of the 
liver. 


CASE REPORTS 

Case i. Baby B., a male infant born at full 
term by spontaneous delivery on October 12, 
1944, appeared normal at birth but on the 
third day det^eloped jaundice which increased 
in severity. The stools were acholic, and the 
urine shou’ed bile and was dark in color. The 
baby’s temperature was the intermittent type 
ranging from ioi°f. to normal. The blood 
count showed 55 per cent hemoglobin \\’ith 
4,320,000 red blood cells. Wasserman tests for 
the parents and the baby were negati\’e. At 
birth there was a marked overriding of the 
bones of the skull which disappeared at the 
end of two weeks, as shown by .v-ray. Two 
other children in the family were perfectly 
normal. The baby became progressively worse 
with increasing jaundice, marked emaciation, 
dehydration, diarrhea (steatorrhea) and loss of 
weight. Prothrombin time was twenty-five 
seconds compared to sixteen seconds for con- 
trol prior to operation, and the patient was 
considered a very poor operative risk. In 
preparation for operation, injections of vita- 
min K, subcutaneous saline and small blood 
transfusions were given. 

Physical examination revealed a well de- 
veloped, white, male infant, alert, but with a 
rather weak cry. The birth weight was seven 
pounds one and one-quarter ounces. There was 
a marked degree of jaundice of the skin and 
sclera. The diapers showed marked bile staining 
from urine. There was an abnormal amount 
of fusion of the fontanel. Posteriorly the skull 
bones were overriding. Eye, ear, nose and 
throat findings were essentially negative. The 
heart and lung findings were normal. The 
abdomen was distended with prominent veins 
visible in the epigastrium. The liver was en- 
larged to the umbilicus. .No other organs or 
masses were palpable. The genitalia and ex- 
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trcmitics were normal in development. The ration and coraminc. Witli the patient’s con- 
Pediatrie Department diagnosed the case as dition improved, tlic dissection of the blind 
congenital mallormation of the biliary duct end of the common tlnct was resumed in prepa- 






Figs. I to 4. Illustrations of tlic four most frequent ty[)cs of anomalies encountered in 
Ladd’s .series of forty-five cases. Figures 1 and 2 arc tlic types most amenable to 
surgery. 


system with resultant obstructive jaundice, 
requiring early exploration. 

On the twelfth day, under local and general 
anesthesia (ether), through an upper right 
rectus muscle-splitting incision, an abdominal 
exploration revealed an enlarged plum-colored 
liver. The right lobe was retracted to expose 
the gallbladder which appeared normal in size, 
shape and position. From the gallbladder neck, 
the cystic duct was dissected from the gall- 
bladder to the junction with the common duct. 
The rest of the biliary duct system was dis- 
sected in the hope of finding the obstruction. 
Local anesthesia was used up to this point 
in the operation because of the poor condition 
of the baby, but to keep the patient quiet 
during the tedious, minute dissection, we 
deemed it advisable to give open drop ether 
for a short period. The common duct was found 
to terminate in a bulbous end a short distance 
from the duodenum, with only a fibrous cord 
distally. The anomaly was similar to that seen 
in Figure 2 . In dividing the fibrous cord no 
lumen was found. At this point respirator3'^ 
failure ensued. Resuscitation was accomplished 
by transdiaphragmatic massage, artificial respi- 


ration for cholcdochoduodcnostom}', which is 
most desirable (Ladd). We proved that the 
gallbladder was connected through the cj'stic 
and hepatic ducts to the liver in a normal 
manner bj' aspirating bile from the gallbladder, 
and therefore chose cholccystogastrostomj% 
which is tcchnicallj' easier to perform but suita- 
ble onlj’^ in cases illustrated bj" Figure 2 . The 
anastomosis was completed bj' two rows of 
sutures, inner No. 000 chromic catgut, outer 
row of 36 alloj”^ steel over a short piece of No. 
10 F. catheter, used to maintain the lumen. The 
abdomen was closed without drainage in three 
laj'ers, using chromic catgut No. 00 for peri- 
toneum and posterior sheath, anterior sheath 
of rectus united with interrupted 35 wire, 
subcutaneous fat and skin 35 and 38 wire. 

The jaundice began to improve rapidlj" the 
day following operation. The stools and urine 
became normal in color. The baby retained 
fluids and formula and gained weight. the 
third day the temperature range was io2.2°f. 
to normal. On the fifth postoperative day the 
wound showed redness, induration and evid- 
ence of beginning separation and imbeding of 
sutures. The wound edges separated down to 
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the anterior sheath after removal of the sutures, having had relief from jaundice of the 
Aerobic and anaerobic cultures showed no obstructive type immediatel}’’ after opera- 
pathogenic organisms of note, therefore, we tion, and freedom from symptoms for 




Fig 5. Baby B. on the twelfth postoperative day, showing marked 
separation of skin and subcutaneous tissues. 

Fig. 6 . Baby B. nine months postoperatively, with complete healing 
of the wound and showing normal development. 


Fig. 5. 


Fig. 6. 


believed that the distention, dehydration, 
icteric skin and liver dysfunction were features 
which contributed to the wound disruption. 
However, after treatment with various other 
measures, zinc peroxide paste rapidly promoted 
wound healing in three weeks. 

Twenty-four days postoperatively, the baby 
developed a sterile abscess on the left tingi 
at the site of repeated injections of vitamin k. 
The patient was observed in the hospital tor 
four months, awaiting adoption. Two months 
postoperatively a stool fat analysis indicated 
impaired fat digestion, total fats 26.6 per cent 
wet and 51.1 per cent dry. The baby was not 
examined again until twelve months later when 
it showed normal development without any 
biliary symptoms. 

Commenl. This case, forturately. was 
one of the 20 per cent anomalies (Ladd)>® 
that was amenable to surgery, the patient 


fourteen months. Our objective was to 
establish a connection for the biliary 
system directly with the duodenum or 
stomach. Early operation is advantageous 
in such cases in which jaundice, dehydra- 
tion and loss of weight increase the risk. 
Many cases that Donovan,® Ladd'**’^®-^® 
and others have reported were not ex- 
plored until from one to five months after 
birth. Prolonged periods of procrastination 
will only lead to emaciation, biliary 
cirrhosis and fatal outcome. 

Although great relaxation cannot be 
obtained by local anesthesia, our experi- 
ence from this case leads us to believe that 
general anesthesia (ether), as usually 
recommended, is hazardous. The use of a 
short tube. No. 8 or 10 f., was necessary 
to maintain the lumen during formation of 
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the cholecystogastrostomy. To prevent the tostomies or choJec 3 'stogastrostomies which 
tube (No. 10 F. catheter one inch long) at autopsy revealed the gallbladder to 
from slipping back into the gallbladder or have no connection with the biliary ducts 



FtG. 7. Illustration of No. 10 F. catheter in anastomotic stoma wliich 
is ready to be pulled into the stomach by the suture through the 
end of the tube and the anterior wall of the stomach. The suture 
is removed and the tube allowed to pass through the intestinal 
tract. 


remaining lodged in the stoma, a suture 
was passed through the end of the tube, 
then through the stomach wall from within 
outward. This suture tvas used to pull the 
tube into the stomach at the completion of 
the anastomosis after w'hich it was re- 
moved. The tube was followed b^' -v-ra^^ 
until it was passed bj’’ the rectum at the 
end of three days. One case is recorded in 
which the tube remained at the site of 
anastomosis and ulcerated into the free 
peritoneal cavitj', causing a fatality--. 

Zinc peroxide dressings in the treatment 
of wound disruption proved most bene- 
ficial. Debility, abdominal distention and 
jaundice are the main factors in causing 
wound disruption which is commonly 
experienced in these cases. Closure of the 
wound in layers with alloy steel interrupted 
sutures has been elficacious in preventing 
complete wound disruptions and eviscera- 
tions. Painstaking care with thorough 
dissection of the extrabiliarj- duct sj'stem 
is essential in determining the type of 
operation to be used, and for the success of 
the operation and survival of the patient. 
This fact is well illustrated by cholecys- 


or the liver. The obvious lesson to be 
gained is that one should have good 
evidence that the gallbladder connects 
with the liver or biliar}' system before 
anastomosing it to the gastrointestinal 
tract. 

Case ii. Baby C., a normal full term female 
of spontaneous delivery, weighing six pounds 
two and one-half ounces, was born November 
14, 1944. There were no external evidences of 
any congenital abnormalities. The second day 
after delivery the babj' became markedly 
jaundiced, and the jaundice continued to in- 
crease without remission. The stools were 
acholic and the urine deeply bile-stained. Red 
blood count was 3.85 mil., 80 per cent hemo- 
globin, 19,500 white blood cells. Two days 
later the red blood count was 3.90 mil., 77 por 
cent hemoglobin, 1 1,400 white blood cells, nor- 
mal differential, R.H. factor negative, type 4-0. 
The patient responded to two transfusions of 
citrated blood, 100 cc. each. Diagnosis at first 
was erythroblastosis fetalis and was later 
changed to obstructive jaundice due to con- 
genital atresia of the bile ducts. With no 
clinical improvement after ten days, the baby 
was referred for exploration. 
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Under local anesthesia, a right rectus in- site of the common duct. The abdomen was 
cision was made from the costal margin to the closed in laj^ers with all steel wire (35). 
umbilicus. The abdomen ^^as explored, viscera Following the operation there was no im- 


Fig. 8. 


Fig. 9. 


Fig. 8. Baby C. seven days postoperativcly, showing the catheter 
througli tlic wound extending down to the inferior surface of the 
liver. Also note the separation of the wound edges. 

Fig. 9. Baby C. one month postoperative!}', showing the wound 
well healed but emaciation, abdominal distention and jaundice 
still present. 



packed off and the liver edge retracted. The 
gallbladder was visualized as small and normal. 
Dissection of the cystic duct was begun at the 
gallbladder. No cystic duct could be found, but 
onl}'- solid fibrous cords of tissue leading to a 
similar cord of tissue representing the common 
duct. Dissection was continued above to the 
hepatic duct, but no normal bile passage could 
be located. These solid cords were divided. 
Attempts to probe the duct were unsuccessful. 
After two hours of exploration with the biliar}’ 
system exposed, we concluded that this was 
an inoperable case with an anomaly similar to 
that in Figure 3 which is the most common 
type found. A No. 20 gauge needle was used 
to aspirate the gallbladder which contained 
only a small amount of clear mucus showing no 
bile or connection with the liver. With the 
hope that some minute biliary radicle might 
drain off the bile, a small catheter was left 
Jilong the inferior surface of the liver at the 


provement in the jaundice for one month. No 
bile or fluid ever drained from the catheter. 
There was no demonstrable improvement for 
six weeks after which time the stools became 
gradually darker in color and the jaundice 
decreased. Although the baby retained the 
formula well, she did not gain any weight for 
five weeks. The wound separated from end to 
end down to the anterior sheath of the rectus 
on the fifth day. Wound cultures were negative. 
The incision healed rapidly with zinc peroxide 
dressings. The baby has progressively improved 
during the past twelve months and appears to 
be developing normally in every respect. 

Comment. This case, in contrast to the 
one previously discussed, was of the com- 
mon type of malformation (Fig. 3) which 
represents 68 per cent of Ladd’s series. 
Similar cases have been reported by 
Donovan and Finlayson in which thorough 
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exploration ftitiiul the patients inoperable, 
1 hree ol these patients lived two and a 
liair and three years. The supposition 
pained from this ease is that we over- 
looked (»r were unable to lind the minute 
duct. This does not appear to be so, be- 
cause unlike the previous case in wiiich 
the jaundice bepan to elear the hdlowiii}; 
day, this case took six to eijdu weeks 
before the iauiuiice disajipeareti. Nothinp 
was pained throuph attempts at external 
biliary drainape by catheter. Clmlecysto- 
duodenostomv in this type case is eon- 
traindicaled especially when no bile was 
found in the p.dlbl.idder. I,.;u!d re-explored 
such a case and h>und an excellent anasto- 
mosis, but there was no aiuneclion from 
the pallbladder to the biliary system or the 
liver, and autf)psy ccudirmed the liitdinp 
that no extrahepatic ducts were present. 

St.’MMAUV 

1. The common tyj)es of deformities 
encountered in conpenit.al atresia of the 
biliary ducts arc discussed, showinp those 
which arc opcral)le, 

2. A report of one of the operable cases 
is recorded with recovery lollowinp a 
cholecvstopastrostom y. 

3. A case report of one of the apparently 


im)perab!e types of deformity with no 
extrahepatic ducts found at operation, 
which recovered from operation and is 
livinp and well at the end of thirteen 
months. 
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SPONTANEOUS RUPTURE OF THE APPARENTLY NORMAL 

SPLEEN 

Lieut. Col. William W. Babson and Capt. Philip Morgan 

MEDICAL CORPS, ARMY OF THE UNITED STATES 


T he purpose of this paper is to add to 
the literature two more cases of rup- 
ture of an apparently normal spleen 
occurring in individuals from whom 
no definite history of trauma could be 
obtained. 

Spontaneous rupture of the normal 
spleen has been reported in approximately 
thirty-six cases. In 1937 Zuckerman and 
Jacobi reviewed the twenty-eight cases in 
the literature and accepted twenty-one of 
them. Since 1937, eight papers containing 
case reports have appeared. 

Spontaneous rupture of diseased spleens 
occurs and is reported more frequently. 
The literature reveals that such ruptures 
have taken place in patients who have had 
malaria, typhoid, leukemia, portal throm- 
bosis, Banti’s disease, infectious mono- 
nucleosis, splenic infarct, puerperal sepsis, 
relapsing fever, pneumonia’ and typhus. 
These pathological states have caused the 
development of splenomegaly and soft 
spleens which have been the basis 
for the ruptures. Hemangioma of the 
spleen has resulted in spontaneous rupture 
also. 

Delayed hemorrhage from traumatic 
rupture of the spleen constitutes another 
category of extraordinary splenic hemor- 
rhage. Zabinski and Harkins reviewed the 
literature in 1943 and collected 177 cases 
of delayed splenic rupture and hemorrhage 
and added four of their own. They esti- 
mated that 14 per cent of traumatic rup- 
ture of the spleen were of the delayed 
variety. These cases all have a connected 
and definite history of trauma. 

CASE REPORTS 

Case i. A thirty-five-year old, white Ameri- 
can soldier entered the Station Hospital, 
Grenier Field, Manchester, N. H., at 6:30 a.m.. 


February 12, 1943, with the chief complaint of 
abdominal pain of nine hours’ duration. On 
the evening of the day before admission he 
began to J]a\'e a stead3' non-radiating pain in 
the left side of the abdomen slightly below the 
level of the umbilicus. There were frequent 
exacerbations of the pain. He was unable to 
sleep during the night, was nauseated, and felt 
as though he needed to move his bowels. He 
tried to move his bowels several times and 
could-pass neither feces nor flatus. At 5:45 a.m., 
while tyying to defecate, he had a sudden 
acute, severe e.vacerbation of the pain which 
caused him to cry out and roll about in great 
agony. An ambulance was called and he entered 
the hospital. 

There were no urinary symptoms. His bowels 
had been regular, and moved usually two to 
five times a day, soft formed stools. He was 
said to be a voracious eater and his soldier 
mates insisted he had food poisoning from 
eating enormous quantities of unusual com- 
binations. It was stated that he did not use 
alcoholic beverages. 

There was no history of food discomfort or 
abdominal pain. The patient stated, however, 
that eight years previously and again two j’-ears 
previously he had had similar attacks relieved 
finall}' by little white pills his doctor gave him. 
They made his bowels move, he stated, and 
this relieved the pain. 

There was no history of trauma, weight loss, 
or relevant past, family or system history. He 
had gained steadily in weight for several years 
and at time of entry weighed 225 pounds. 

The patient was seen at once on entr}' to the 
emergency floor. He was rolling and twisting 
on the litter and crying out almost h^^sterically 
with pain. He was a short (5 feet 5 inches) 
obese man, thirt3"-five ^-ears old. His skin was 
of good color, warm and dr^'. There was no 
indication from the patient’s general appear- 
ance that he was suffering from a serious or 
catastrophic lesion. 

The general examination was not remark- 
able; the positive findings Avere located in the 
abdomen. There was prominence without dis- 


97 



July, 1946 


98 Amcricnn Journal of SiirRcry BabsOfl, Morgafl SplcniC RuptUrC 

there were i } o to 2 liters of blood in the abdo- 


tention. Tlie left side of tlic abdomen was 
moderate^' tender especially just below the 
level of the umbilicus. There was voluntary 
muscle spasm in this area and mild rebound 
tenderness. No masses or organs were felt. No 
evidence of fluid in the abdomen could be 
made out. Peristalsis was present but di- 
minished. Over the ninth rib in the left mid- 
axillary line was a small faint ccchymotic area. 
He was again asked about trauma and denied 
having sustained any. Rectal c.xatnination was 
negative. 

Blood pressure was 120/S0, pulse 90, temper- 
ature, 99.o°F., respirations were normal and 
not painful. 

Because the patient was complaining so 
severely of pain, and evidence suflicicnt to 
consider surgical intervention was not present, 
the patient was given morphine, gr. and 
atropine gr. Mso* Intestinal obstruction, renal 
calculus, pancreatitis, diverticulitis, perforated 
ulcer and vascular accident were considered as 
possibilities. He was observed and studied for 
ten hours. His red blood count was 4,200,000; 
85 per cent hemoglobin; 8,300 white blood 
count; 69 per cent polymorphonuclears; was 
normal. Flat plates of abdomen in various posi- 
tions were negative as was an intravenous 
pyelogram. 

He was partiallj^ relieved by the morphine. 
He did not appear acutely ill during most of 
the period of observation. However, his 
abdominal pain continued and the tenderness 
spread upward, across the abdomen, and he 
complained of pain on breathing, especially on 
top of the left shoulder. His blood pressure and 
pulse remained the same. His temperature 
rose to 99.6 °f. The white count nine hours 
after admission was 14,000 with 77 per cent 
polymorphonuclears. 

It was believed that he had a spreading peri- 
tonitis and that exploration was Indicated. 
Twenty hours after onset of pain, under spinal 
anesthesia, a left transverse incision just above 
the umbilicus was made. On entering the peri- 
toneal cavity a large quantity of blood was en- 
countered. Exploration revealed the spleen to 
be enlarged. The exploring hand brought forth 
old dots from the region of the spleen thus 
making the probable diagnosis. The incision 
was enlarged and the spleen removed. It was 
approximately three times normal size and 
had an old, large subcapsular hematoma 
which had ruptured. It was estimated that 


men. The patient was given blood during and 
after the operation. Except for a mild wound 
complication and a short postoperative period 
of atlcctasis, the convalescence was very 
satisfactory. 

Pathological examination was as follows: 
Formalin fixed spleen 13.0 by 9.5 by 6.0 cm., 
weight 41 1 Gm. Capsule is slightly torn at 
anterior edge near lower pole. The denuded 
area measures 3.0 by i.o cm. Adjacent to tlic 
tear in the capsule is a dark blue-gray hema- 
toma approximately 3.0 cm. in diameter. The 
remainder of the capsule is smooth and does 
not appear damaged. Sectioning reveals a layer 
of blood clot 0.4 to 0.2 cm. in thickness beneath 
the capsule, forming the hematoma. Beginning 
at the lower pole and immediateb^ adjacent to 
the hematoma, the pulp contains a partly 
encapsulated, soft, reddish-black blood clot 
2.0 by 2.5 cm. in diameter. It extends toward 
the upper pole of the spleen, increasing to a 
maximum diameter of 4.0 cm. in the middle of 
the spleen. The clot is approximate!}’' 9.0 cm. 
long. It docs not extend into the upper quarter 
of the splenic pulp. Microscopic: Large amount 
of blood is found within splenic pulp just below 
the capsule. It extends toward the central 
portion. The sinuses within the pulp about the 
hemorrhage are dilated. The splenic pulp is 
otherwise not remarkable. Diagnosis: Hemor- 
rhage of spleen, probably traumatic. 

Blood studies revealed no evidence of malaria 
or blood dyscrasia. Careful questioning re- 
vealed no previous illness that might have 
given rise to a diseased spleen. Further, the 
question of trauma was again carefully gone 
into. All that could be obtained was the in- 
formation that he had slipped and fallen on 
the ice several times during the winter which 
experience he had had every winter. He could 
recall no incident of injury to the left chest or 
abdomen or any fall which was followed by 
discomfort. Especially was he questioned re- 
garding abdominal discomfort, weakness and 
shoulder pain prior to the onset of the acute 
illness. 

It may be noted that in spite of the extensive 
intra-abdominal bleeding, the patient’s appear- 
ance at no time suggested this. The clinical 
findings were rather those of spreading peri- 
tonitis. This florid individual apparently w^'s 
able to lose considerable blood without giving 
rise to a picture of acute anemia. 
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The_ patient was discharged six weeks post- patient in severe shock. He was pale cold 
operatively to convalescent leave. Except for and clammy. The radial pulse was regular, rate 
postoperative ventral hernia repair he has loo, but rarely perceptible. The blood pressure 
remained well. ^vas 70/40 in both arms. There was no evidence 


Fig. I. Spleen from Case 11 with arrow pointing 

posterior border. 


to rupture of right superior 



Case ii. A forty-nine-year old Colonel 
entered the Station Hospital, Fort Monroe, 
Virginia, with abdominal pain of four hours’ 
duration. The clinical picture was typical of a 
perforated peptic ulcer. In addition he had 
evidence of a moderate degree of bronchitis. 
For the past year he had had vague epigastric 
pain with occasional vomiting and a loss of 20 
pounds in weight. The pain was periodic and 
slighti}' relieved by food. For the week previous 
to hospital entry, the pain had been almost 
constant, more severe, and relieved only b}'^ 
alkalies. He had vomited several times daily 
during the week. He was operated upon shorth' 
after entry under spinal anesthesia. A perfor- 
ated ulcer on the anterior aspect of the duode- 
num was found and closed by simple suture 
and reinforced with omental tissue. The 
readily available stomach and duodenal con- 
tents were aspirated and the wound was closed 
without drainage. During the operation, the 
splenic area was not invaded in any way. 

The immediate postoperative course was 
smooth except for moderate retained secretions 
and bronchitis. The temperature and pulse did 
not rise above ioo°f. Peristalsis became normal 
within two days. The patient was able to take 
an ulcer diet without dilFicuIty. 

On the fifth postoperative day, shortl}’ after 
the noon meal, the patient felt nauseated and 
vomited a small amount of food. He felt well 
otherwise until an hour later when he suddenly 
became very weak and complained of pressure 
in the epigastrium. A phj’sician found the 


of dilTiculty in breathing and no chest pain. 
Chest examination was not remarkable. Ab- 
dominal examination revealed some upper 
abdominal distention and tympany. Peristalsis 
was audible but diminished. There was no 
abdominal tenderness. The wound was in- 
spected and was not remarkable except for 
some induration and serous discharge about 
the stay sutures. Examination of extremities 
was negative for evidence of phlebothrombosis. 
He was given morphine, plasma and oxygen. 
A Levin tube was passed. No evidence of gastric 
stasis was obtained. 

Following the administration of 500 cc. of 
plasma the blood pressure rose to 90/60, but it 
fell again to a systolic pressure of 60 mm. of 
mercury in a very short time; 500 cc. of citrated 
blood were given and again the pressure rose 
only to fall as soon as the blood had run in. 
These findings and the increasing pallor made 
it apparent that the patient was bleeding. It 
was believed that a co-existing posterior 
duodenal ulcer was the most probable source 
of the hemorrhage. Because pf the uncertainty 
of diagnosis, the patient’s recent surgery, 
bronchitis, and foremost of all, his alarming 
condition, it was believed that surgical inter- 
vention was not indicated. It was decided to 
rely on repeated transfusions until the patient’s 
condition became stabilized. 

During these early hours the patient re- 
mained conscious and rational. There pre- 
sented no evidence of pulmonary embolus, 
massive collapse or coronary occlusion. An 
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electrocardiogram prior to surgery had been 
normal. 

During the eighteen-hour period after the 
onset of this catastrophe, the patient required 
6 liters of blood to maintain a pressure of 80/50. 
Any attempt to reduce the amount or speed of 
administration resulted in the blood pressure 
falling to an unobtainable level. 

The day following the onset, signs of a high 
left diaphragm were noted with increased 
dullness corresponding to the left subphrcnic 
space. The patient’s general condition was im- 
proved. He was no longer clammy and cold and 
his condition appeared to have become stabi- 
lized. His abdomen was distended and peri- 
stalsis absent. No evidence of free fluid in the 
abdomen could be made out. There was no 
nausea or vomiting. He complained of slight 
fullness in the epigastrium. During the night 
he had spoken of an ache in his left shoulder. 

In view of the large amount of blood he 
apparently had lost, the absence of hernateme- 
sis or blood in his rectum, it was thought that 
he may have been bleeding into the left sub- 
phrenic space from a ruptured spleen. He was 
questioned regarding trauma, malaria and 
other disorders but denied them all. 

During the next four days he was given 
between 750 and 1,000 cc. of blood .dftily- His 
condition, appearance, blood pressure and 
pulse remained stabilized. His red blood count 
and hemoglobin rose slowly from 2.6 mil. and 
65 per cent to above 4.0 mil. and to 90 per cent. 
His urinary output increased and his cough 
improved. He presented signs of a huge left 
subphrenic collection. However, his abdomen 
continued to show no evidence of free fluid. 
At the end of this time, his bowels moved 
several times and the stools showed no evidence 
of blood. AT-rays of chest and abdomen revealed 
a very high left diaphragm and increased soft 
tissue density beneath the left diaphragm, and 
the splenic and transverse colon gas shadows 
were displaced downward. A diagnosis of 
ruptured spleen had been entertained and now 
was considered positive. The plan was to ob- 
serve him carefully being ready to operate at 
once at the slightest suggestion of further 
bleeding. It rvas considered that every addi- 
tional day of preparation rvould permit the 
patient’s general condition to improve. 

On the sixth da3^ following his collapse, fall 
in blood pressure to 80 mm. of mercurj'- and 
sudden perspiration indicated that further 


bleeding was probably taking place. Accord- 
'■igly. preparations for immediate operation 
were made. Intravenous needles were placed in 
an ankle and an arm vein and administration 
of citrated blood and plasma was started. 
Spinal anesthesia, 100 mg. metycaine, was 
given. 

The abdomen was opened through a left 
rectus muscle splitting incision. A small amount 
of free blood was seen in the peritoneal cavit}’. 
The omentum and transverse colon were found 
tamponading a huge collection of blood in the 
left subphrenic space. It was estimated that 8 
liters of blood and clots were present. This was 
removed bj^ mopping and suction. A ruptured 
spleen rvas removed. 

Postoperative convalescence was smooth and 
without incident except for moderate infection 
in tiic right abdominal wound. 

The patient received 12 liters of blood in all 
without reaction. He has remained well to date. 
Careful investigation has failed to reveal any 
history of trauma, illness, or anj' evidence of 
blood dj'serasia. 

Examination of the spleen revealed it to be 
of normal size. There was widespread elevation 
of the capsule from the spleen proper with old 
clot present beneath the capsule. A one-inch 
laceration of the right superior posterior border 
was present. No organized clot was noted. 
Microscopicall3% the architecture was preserved 
and the follicles were solidfy normal in appear- 
ance. The central arterioles showed a moderate 
degree of mural thickening. The pulp was 
markedl3^ cellular and the sinusoids contained a 
variety of nucleated cells including eosinophiles, 
pol3'morphonuclears, l3n'nphoc3"tes, and mono- 
C3'tes, and there was prominence of littoral cells. 
There were occasional mitotic figures. The 
pathologist stated that the histologic appear- 
ance of the spleen was not conducive to a 
definite diagnosis. His diagnosis was: (i) 
Hyperplasia of splenic pulp; (2) laceration of 
spleen. 

COMMENT 

The pathological anatom3'^ of dela3^ed 
splenic rupture has been well described. 
Two types of situations maj^ be obtained. 
In one a perisplenic hematoma together 
with omentum ma3' stop the bleeding 
before a serious loss of blood occurs. At a 
later date, softening of the splenic pulp 



v'ol.lxxii.no. I Babson, Morgan 

along with liquefaction of the hematoma 
permits sudden severe hemorrhage. In 
this type of case the latent period is usually 
marked by epigastric distress, nausea, 
dull pain in the left upper quadrant, left 
shoulder pain, diarrhea and weakness. 
In the second type, injury gives rise to a 
subcapsular hematoma which enlarges un- 
til the tension is sufficient to create a 
rupture of the capsule with a resultant 
sudden severe hemorrhage. In the presence 
of a subcapsular hematoma, the softness 
and vascularity of the spleen brings about 
a progressive lesion. Consequently, when 
the capsule ruptures, the soft pulp of 
the spleen gives rise to fresh rapid bleeding. 
The subcapsular fracture which originally 
caused the hematoma has been enlarged 
by the hematoma and it appears at time 
of surger}"- as a definite rupture. This type 
of case may have no symptoms whatso- 
eyef during the latent period and the 
injury may have passed from the patient’s 
memory. The patients are reported, then, 
with sudden onset of sjmiptoms without 
the slightest warning. 

In Case i, during convalescence a historj’ 
of falls on the ice as occurred every winter, 
was obtained, though no definite incident 
or injury to chest or abdomen could be 
recalled. It is entirely probable that a 
subcapsular hematoma occurred at the 
time of one of these falls. 

In Case ii, no injury of any sort was 
ever recalled. The patient had had some 
vomiting and cough prior to the perforation 
of the ulcer. After the operation for the 
perforation, the cough continued to a 
considerable degree. It is possible that the 
injury to the spleen may have occurred 
from this indirect violence, or the patient 
may have forgotten some direct trauma. 
An adhesive peritonitis about the spleen 
may have resulted from the perforated 
ulcer and the cough may have torn the 
capsule or spleen initiating a subcapsular 
hematoma. It is probable that spontaneous 
splenic rupture is the result of subcapsular 
hematoma following some slight and for- 
gotten or unnoticed trauma. Since no 
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history of trauma was obtainable in these 
cases, the\'’ were to all practical purposes, 
spontaneous ruptures. 

Diagnosis of splenic rupture may be 
fairly obvious or exceedingly difficult. 
Consideration of it as a possibility is a 
most important step. Kehr’s sign, pain on 
top of the shoulder, is frequently present. 
Ballance’s sign of shifting dullness in the 
right flank and dullness in the left flank 
which does not shift, may be present. 
Koucky has called attention, as have 
others, to the fact that fracture of the lower 
left ribs should put one on guard, for 
association of ruptured spleen and such frac- 
tures is not infrequent. A'-ray examination 
may be very helpful. Upward displace- 
ment of the left diaphragm, displace- 
ment of the stomach to the right and the 
colon downward may be revealed, as well 
as increased soft tissue density in the left 
subphrenic space. Abdominal paracentesis 
may reveal blood or the blood may be 
loculated under the left diaphragm, 
thereby giving a negative tap. Abdominal 
tenderness and spasm centered in tlie left 
upper quadrant, evidence of hemorrhage, 
leukocytosis, and mild fever are common. 
The tenderness may be widespread with 
poor localization. 

The two reported cases, and others in 
the literature indicate that the clinical 
picture may be predominantly one of 
hemorrhage or one of spreading peritonitis. 
Patients have been operated upon for 
acute appendicitis and perforated ulcer. 

Since varying degrees of trauma are 
constantl}- being sustained, it is important 
to consider splenic rupture in any case 
which presents evidence of concealed 
hemorrhage or an atypical acute condition 
of the abdomen. A negative history regard- 
ing trauma does not rule it out. 

SUMMARY 

Two cases of rupture of the normal 
spleen occurring without definite history 
of trauma are reported. 

So-called spontaneous splenic rupture 
probably results from a subcapsular hema- 
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toma following forgotten or unnoticed 
injury. 

The importance of bearing this pos- 
sibility in mind is pointed out, in view 
of high frequency of trauma in the present 
day. Particularly it should be watched for 
in patients receiving other more apparent 
and serious injuries, 
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AVULSION INJURIES INCLUDING TWO CASES OF 
AVULSION OF THE SCALP-^ 

Marshall W. Kelly, m.d. 

ST. LOUIS, MISSOURI 


T he treatment of complete avulsion 
injuries involving the skin frequently 
can be carried out by using the 
avulsed skin to cover the defect. This be- 
comes important when large defects are 
present such as the scalp. I'he only alter- 
native to this method of treatment is the 
application of skin grafts; however, the 
principle is the same as the avulsed skin is 
converted to a fine thickness graft before 
being reapplied. 

The method of treatment consists in 
recovering the avulsed skin as soon after 
the accident as is possible. It should be 
handled very gently to prevent further 
trauma and kept moist to prevent dr3ung. 
A cool solution of physiological saline is 
used advantageously upon entry to the 
hospital to keep the skin moist. In convey- 
ing the skin to the hospital sterile gauze 
that is moistened can be used. We believe 
that cooling decreases the metabolism and 
thereby increases the time of viabilitv. 
This concurs with the opinion of Brooks 
and Duncan^ that lower temperature 
increases the survival time of anemic tissue. 
The avulsed skin is then examined and the 
extent of trauma is determined. If the skin 
is crushed, white and devitalized, it can- 
not be used. However, if the skin appears 
healthy and viable, it is then prepared 
for covering the defect. 

The preparation of the skin is all impor- 
tant and the success of this method of 
treatment is entirely dependent upon the 
thoroughness with which this step is 
carried out. The subcutaneous fat and 
tissue are meticulously removed from the 
skin. This is performed with a razor or 
sharp scalpel using sharp dissection. It 


is very important that all fat and sub- 
cutaneous tissue be removed so that the 
derma is exposed. The skin is kept moist 
and cool with the physiological saline 
during this procedure. After this the skin is 
ready to be transferred to the avulsed 
surface. The traumatized area is prepared 
by debridement and cleansing with physio- 
logical saline. All bleeding is controlled and 
an}' devitalized or necrotic tissue is removed 
so that a good base is made to apply to the 
skin. The skin is then sutured over the 
traumatized area in the same manner as a 
full thickness graft. The skin may require 
trimming to conform to the contour of the 
defect and must be made to fit snugly 
without overdue tension. This method of 
preparing the skin has been described by 
E. L. Keyes,- Alfred W. Farmer,® and P. H. 
Jayes.'^ 

CASE REPORTS 

Case i. Mrs. L. M. T. was admitted to the 
hospital by ambulance on May ii, 1943, at 
8:30 A.M. She gave a history that while at work 
her hair became entangled in a fly wheel and 
tore off her scalp. Examination revealed a total 
avulsion of the scalp including the right e^^e- 
brow and upper half of the right auricle. There 
was also an extensive laceration just lateral to 
the left eye that extended down to the zygoma 
with considerable undermining- of this area. 
The police were sent to retrieve the scalp and 
returned in an amazingly short time with the 
coveted missing part. Upon examination the 
scalp was found to be intact and in good condi- 
tion except for one area on top which was torn 
.and crushed. The viability of this area seemed 
doubtful to us. The weather man offered a damp 
day so there was little dryness to the scalp. The 
patient’s general condition was good so she was 
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taken to surgery. The scalp was moistened with excised to make the scalp fit snugly. On the 
cool physiological saline and kept so. Prepara- forty-fourth day split thickness grafts were 
tion of the scalp was first started by placing it taken from the right thigh and sutured in place 



Fig. I. Case 1. The scalp as it was rctrcivccl by tiie police. 


over an inverted bowl and shaving all tire Itair. 
Following this it was inverted and the prepara- 
tion completed by removing all fat and sub- 
cutaneous tissue down to the derma. Due to the 
large area this preparation required two hours 
and ten minutes. All the time the scalp was kept 
at a lowered temperature by irrigating with cool 
physiological saline. The head was prepared by 
removing all dirt with soap and water. Bleeding 
was controlled and all devitalized and necrotic 
tissue excised and the whole area irrigated with 
physiological saline. The scalp was then sutured 
into its anatomical position around the borders. 
It was then discovered that the removal of the 
subcutaneous tissue prevented its snug fit. In 
order to remedy this two triangular areas were 
cut out on top and these were sutured in .a 
straight line. This afforded a snug fit and a 
grease gauze dressing was applied. 

The patient made an uneventful recovery 
and after forty-four days most of the scalp 
remained viable although an area on top of the 
head sloughed off. This corresponded to the 
area that was macerated and also to the area 


on top of the head. She made an uneventful 
recovery and after about seventy days was 
ready for a transformation. It is of interest to 
note that the right ej'cbrow grew back and also 
some hair on the sides but none on the top. The 
skin over the scalp was soft and pliable. 
The recovery was entirely uneventful and she 
has an excellent cosmetic result. 

C.\SE H. Miss A'l. E., age twenty, entered 
the hospital July 12, 1944, with a history that 
her hair became caught in some large rollers 
and pulled off most of her scalp. Examination 
revealed an avulsion of most of her scalp and 
forehead. In one area the periosteum was 
exposed. The police were dispatched and 
retrieved the scalp. The scalp was found to be 
intact with onl3' some maceration on the top. 
The patient’s general condition was good so she 
was taken to surger3\ The same procedure was 
followed as in Case i. The scalp was kept cool 
with phj'siological salineand the hair shaved off. 
Then all the fat and subcutaneous tissue was 
removed bj' sharp dissection to the derma. It 
was then sutured in place and adjustments 
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Fig. 2 . Case i. Appearance at first dressing five Fig. 3. Case 1. Fifth day after accident 
days after accident. Note loss of upper half showing front view, 

of right auricle. 



Fig. 4. Case i. Forty-four days after accident show- Fig. 5. Case i. Front view showing end 
ing the amount of sc.alp remaining viable. result. 
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made to have a snug fit. A grease gauze dressing the skin of the finger which they did. They 
was applied. found the skin on a clean piece of paper where 

The patient made an uneventful recover^’^ his fellow workers had thoughtfully placed it. 
and by August i6, 1944, most of the scalp was On arrival at the hospital, the skin was trans- 



Fig. 6. Back view showing end result. Fig. 7. Case i. End result ns viewed 

from right side. 


viable e.\cept on the top which sloughed. On ferred to a sterile basin containing ph^'siological 
August 16, 1944, an attempt was made to skin saline at room temperature. The skin which of 
graft the remaining area but before the opera- course was completelj'' avulsed contained fat 
tion was completed the patient went into shock on its deeper surface. It measured i.i bt'" i.i cm. 
and had respiratory difficultj'^ and the operation The tip of the finger was clean with the phalanx 
was not completed satisfactorily. On September visible in the wound with its periosteum un- 
16, 1944, another operation was performed and ruptured and intact. Someone unknowingly 
the remaining area which was small was covered placed some contaminated sulfanilamide pow- 
with split thickness grafts. She made an un- der on the tip. The skin was prepared bj^ 
eventful recovery and was discharged from the excising all the subcutaneous tissue, fat and 
hospital September 30, 1944. One small area blood vessels with sharp dissection. Then with 
on the top did not heal over and on November clean instruments a debridement of the base of 
18, 1944, another small split thickness graft was the finger was performed and all sulfanilamide 
placed on this area. Following that the scalp removed. Hemostasis was controlled bj^ gentle 
was all healed. She has an excellent cosmetic pressure with a wet sponge on the base of the 
result. No hair grew out and she wears a wound. The avulsed skin was placed on its base 
transformation. with fingerprints running back into the normal 

Case hi. Mr. A. M., age fifty-two, entered parts. It was sutured with black silk. In one 
the hospital May 21, 1943, on the service of week all sutures were removed and on June 14, 
Dr. E. L. Keyes with a history that about 8.00 1943, desquamation was present but the pores 

A.M. he playfully pushed his way with some com- remained viable. On June 28, 1943, there was a 
rade through a door. The door slammed onto loss of 3 mm. but no pores and the entire area 
hisindexfinger leaving the skin stuck to the door was healed. The final result was a well func- 
frame. The police were dispatched to retrieve tioning finger. 
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Case iv. 0 . L. A., a ten-year old white the periosteum was exposed beneath the pre- 
male, entered the hospital on the night of patellas bursa. There was no active bleeding. 
November 22, 1943, with a history of having The avulsed tissue was left at the scene of the 



Fig. 8. Case 11. Fifth daj^ after accident as viewed from the front. 

Fig. 9. Case ii. Fifth day after accident as viewed from right side. 

Fig. 10. Case ii. End result as viewed from the front. 

Fig. II. Case ii. End result with patient wearing a transformation. 

been pushed through a store window thirty accident. Police retrieved the tissue finding it 
minutes previously. Examination at that time on the sidewalk at the base of the window (it 
was essentiall}" negative except for immediate was raining). In the operating room and under 
trauma. There was a small abrasion of the local anesthesia the tendon and laceration were 
upper lip and also a laceration about one-half sutured by Dr. Wiege, resident surgeon. The 
inch in length at the angle of the left scapula, site of the avulsion was cleansed thoroughly 
The right knee had a laceration on its medial with soap and water. The avulsed tissue was 
aspect one and one-half inches in length and prepared by removing all fat, fascia and sub- 
parallel to the upper border of the patella. This cutaneous tissue down to the derma. This was 
had partially severed the quadriceps femoris performed with sharp dissection. The avulsed 
tendon. There was also an area two and one- skin was then sutured in its normal place with 
half by three inches in diameter just over the silk sutures. Vaseline gauze with sulfathlazole 
lower half of the patella from which the skin powder and a pressure dressing applied. A 
had been completely avulsed. The deep fascia, posterior cast from the thighs to the toes was 
was exposed and in the upper edge of the wound applied. On the sixth postoperative day the 
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sutures were removed and the patient was dis- 
charged with a cast. The tissue grew in place 
and a good result was obtained with functioning 
skin. 


LITERATURE 

From a review of the literature it was 
found that avulsions of the scalp are very 



Fig. 12. Case in. This shows the trauma- Fig. 13. Case hi. The avulscd 
tized finger and the loss of tissue. tissue and showing the 

method of preparing the 
skin. 


Case v. Mr. R. F. entered the hospital on 
July 16, 1943, with a history of trimming corn 
with a knife at a market and cutting off the 
distal end of his right index finger. Examination 



Fig. 14. Case iii. End result showing the good func- 
tioning result. 


revealed a complete avulsion of the tip of the 
finger on the volar surface 3 cm. in length. 
Dr. Mitchel Johnson, resident surgeon, then 
prepared the avulsed tissue by removing all fat 
and subcutaneous tissue down to the derma. 
The traumatized area was cleansed with phj'^sio- 
logical saline and debrided. The skin was 
sutured in place with interrupted silk sutures 
and a vaseline gauze dressing applied. The 
sutures were removed on July 23, 1943, and 
on the twelfth postoperative day the dressing 
was removed. All of the tissue remained viable 
and the patient had a well functioning finger. 


unusual. Cahill and Caufield,® in 1938, 
made an extensive review of the literature 
and the various methods used in the ap- 
plication of grafts to the scalp. It was 
generally agreed that grafting of skin 
formed the most successful way of treating 
these cases. Davis," in 1911, reported that 
the scalp was replaced in one piece in 
twentj'-one cases and in all but one case 
there was a total failure. According to 
Davis, in 1898 Malherle reported a case of 
scalp avulsion in which the scalp was 
shaved and cleansed with sublimate solu- 
tion (1:1000) and replaced with forty 
sutures. Eight drains were used. The scalp 
died, but was converted into a parchment 
like covering or dressing of skin adherent 
to the cranium, under which healing oc- 
curred without complications. In 1922, 
McWilliams® stated that he found forty 
cases in the literature in which the scalp 
had been replaced and in not a single 
Instance did the scalp live. 

In 1938, Alfred W. Farmer reported four 
cases of skin avulsion in which the skin 
was prepared like full thickness grafts and 
replaced. He states that this type of repair 
gives a better result than can be obtained 
with partial thickness grafts applied at a 
later date. 
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P. H. Jayes, in 1942, recorded a case in 
which a large area of skin was avulsed 
from a boy’s thigh. The skin was repaired 
in the manner described and replaced. 
He obtained an excellent result. 

E. L. Ke^'es, in 1942, reported a case in 
which the skin from the dorsum of the 
middle phalanx of a finger was completely 
avulsed. This was prepared and replaced 
and a remarkable result was obtained with 
a complete take of the skin. 

COMMEiVTS 

There are advantages in replacing 
avulsed skin in certain cases. It is a pro- 
cedure which is not complicated and can be 
performed by surgeons that are not skilled 
in skin grafting. In the replacement of the 
scalp in Case i, it is of interest to note that 
the eyebrow grew out and a little hair 
although the amount of hair was so small 
necessitating the patient to wear a trans- 
formation. Another advantage is that it 
saves damaged tissue and skin from certain 
death. If all of the avulsed skin does not 
remain viable, the area to be skin grafted 
later is smaller. It has also been found that 
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replaced skin is useable. This is examplified 
by the finger tips which were replaced. 

CONCLUSION 

1. Two cases of avulsions of the scalp are 
presented and the method of treatment is 
discussed. 

2. Replacement of avulsed skin can be 
used to advantage by properly preparing 
the skin as a primary treatment for wounds 
in which a loss of tissue is evident. 
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BILATERAL RECURRENT INTERCARP AL SUBLUXATION 

Lieut. Col. Charles J. Sutro, m.c. 

Regional St.ation Hospital 
FORT RILEY, KANSAS 


O NE of the unusual causes for painful 
snapping or clicking of the wrist is 
a recurrent subluxation in the inter- 
carpal region. ■* We recently encountered 
two such instances, in each of whom 
the condition was bilateral and was not the 
result of trauma. In these two cases the 
subluxation was repeatedly produced b^" 
strong active flexion of the fingers or hands. 
While the “snap” was one of the chief 
complaints, swelling and weakness of the 
wrists were also frequent complications. 
In the two following cases, clinical and 
radiographic findings as well as a follow-up 
of a surgical procedure are presented. 

CASE reports 

Case i. A male, aged twenty, had com- 
plained of recurrent pain, swelling and clicking 
of the left wrist for the past three years without 
suffering any recent or previous trauma to this 
part. The patient stated that whenever he 
attempted to make full use of his left hand as 
in the performance of his routine duties, an 
audible click was produced in the left wrist. 
This had occurred several times a daj^ and was 
complicated by the presence of pain and swell- 
ing in the wrist. In spite of the patient’s pre- 
caution to avoid these clicks, tlie swelling and 
pain had become progressively worse. On the 
right hand, the click was first noted one year 
before. Since then it had recurred infrequently. 
The patient could not ascribe any definite cause 
for the onset of the sjmiptoms in the right or 
left wrists. 

Examination of the left wrist showed that 
the landmarks were normal except for a fullness 
in the “snuffbox” at the base of the metacarpal 
bone of the thumb. Strong active contraction 
of the flexor tendons of the fingers or hand 
caused the left hand to be temporarily dis- 
placed in a palmar and radial plane. This had 
produced an abnormal concavity on the dorsum 
of the left wrist. When this maneuver was 
performed, a loud click was produced in the 


wrist which could be heard clearly for a distance 
of about fifteen feet. This sound, but of a lesser 
intensity, could be readily reproduced by 
passive anterior translocation of the hand or 
by passive palmar flexion and traction of the 
hand. Frequent repetition of this test caused 
an increase in the effusion in the carpal area. 
The concavity on the dorsum of the wrist could 
be easily obliterated bj" replacing the hand into 
a normal alignment with the forearm. No 
hj'permobilitj" was noted in the distal radio- 
ulnar articulation. The range of passive dorsi- 
flexion of the left hand was 6o degrees, lo 
degrees less than that of the right hand. The 
greatest angle of passive palmar flexion of the 
left hand was 120 degrees, equal to that of 
the right. The power of the left hand, however, 
was approximately 25 per cent less than that 
of the right. An abnormal concavit}' on the 
dorsum of the right wrist as well as a click 
could be produced on active contraction of the 
flexor apparatus of the fingers or hand or by 
passive manipulation of the hand. Subsequent 
to such repeated manipulations, the right carpal 
region became mildly enlarged and tender to 
touch. 

Radiographic examination made of both 
wrists in the neutral and dorsi and palmar 
flexed attitudes of the hands revealed that the 
carpal and metacarpal bones were normal in 
appearance. It was noted that when the 
“click” was produced by active flexion of the 
fingers or hand, the distal row of carpal bones 
and the contiguous metacarpal bones were 
partly subluxed toward the palmar aspect. In 
these radiographs one clearly observed that the 
convex surface of the lunate bone was partly 
rotated towards the dorsum and that the 
anteriorly displaced capitate bone was in a 
plane parallel to that of the metacarpal bones. 
(Fig. I.) The subluxation in the intercarpal 
region was not fixed and could be corrected 
easily bj' manipulation as was observed by 
fluoroscopic examination of the wrists. 

In spite of one year of conservative therapy 
which consisted mainly of temporary im- 
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mobilization and muscle training of the left chondral zones. Slivers which were removed 
hand and wrist, one observed that the sub- from the capitate bone were inserted into the 
luxations in the left wrist had occurred more joint space between the capitate, navicular, and 



A B 

Fig. I. A, radiograph of lateral view of left wrist with hand in neutral 
attitude. In diagram, l is the lunate bone, and c is the capitate. 
D, radiograph of lateral view of same wrist, taken as the click is 
produced by strong active contraction of the fle.vor apparatus of 
the fingers or hand. Note the anterior subluxation of the capitate 
bone and attached metacarpal bones. The convex surface of the 
lunate bone is rotated towards the dorsum. In diagram, n'is the 
lunate bone, and c is the capitate bone. 


frequently and were accompanied by increasing 
pain and local effusion. Because of these com- 
plaints an arthrodesis was performed between 
the left capitate, navicular and lunate bones. 
Under brachial plexus block anesthesia, a 
horizontal incision was made from the region 
of the styloid of the radius to the capitate bone 
on the dorsal aspect of the left wrist. The 
common extensor tendons of the fingers and 
those of the thumb and the dorsal branch of 
the radial nerve were exposed and retracted. 
The dorsal ligament was cut in a cruciate fashion 
and the navicular, lunate and capitate bones 
were brought into view. Bt" flexing the hand 
and applying slight traction towards the 
palmar surface, a palmar subluxation of the dis- 
tal row of the carpal bones and of the contiguous 
metacarpal bones was seen. This subluxation 
caused a temporarj- fore-shortening in the 
length of the carpal region. Reposition of the 
carpal bones into normal alignment was done 
with great ease. The articular cartilages of the 
opposing surfaces of the navicular, lunate and 
capitate bones which were dull and fibrillated 
were resected in order to expose their sub- 


limate bones. The dorsal ligaments were coapted 
and the extensor tendons were replaced into 
their respective tendon sheaths. The subcutane- 
ous tissue and skin were closed with catgut and 
silk, respectively. The left hand and forearm 
were immobilized in a plaster of paris bandage 
for a period of three months. The hand was 
held in an attitude of 20 degrees of dorsiflexion. 
Radiographic examination made three months 
after the operation revealed beginning fusion 
of the capitate, navicular and lunate bones. 
Subsequent^'- on removal of the plaster of paris 
bandage, a three month course of hydrotherapy 
and exercises was given to the entire left upper 
extremity to strengthen the muscles of the 
forearm. It was noted that the arthrodesis had 
resulted in a diminution in the range of dorsi 
and palmar flexion and of radial and ulnar 
deviation of the left hand. This hand could now 
be active^'- and passively dorsiflexed through 
an arc of 15 degrees and palmar Hexed through 
an arc of 35 degrees. Follow-up examination 
one year after the operation showed that the 
patient had been able to make full use of his 
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left hand without experiencing pain, clicking, 
or swelling of the wrist. 

Radiographic examination made six months 
and repeated one j'car after the operation 


dorsum of the wrists. Radiographic examina- 
tion of the right and left wrists and hands made 
as the click was heard revealed a bilateral 
anterior partial subluxation of the distal row of 



Fig. 2. Racliogniphs of left wrist taken six inontlis after tlic inter- 
carpal arthrodesis. Note the obliteration of the joint spaces 
between the capitate, navicular and lunate bones. 


revealed that a fusion had occurred between 
the left capitate, navicular, and lunate bones. 
(Fig. 2.) No subluxation was present in the 
intercarpal region either on active or passive 
palmar or dorsiflexion of the left hand or on 
active flexion of the fingers. 

Recently this patient had requested that a 
similar operation be performed on the right 
wrist, but because of the infrequent occurrence 
of the click and subluxation on this side, 
surgical treatment was not advised. 

Case ii. A male, aged twenty-one, had com- 
plained of pain, swelling and clicking of the 
wrists, the right more frequenter than the left, 
for the past eleven years without experiencing 
any antecedent or recent trauma to these parts. 
The click usually occurre'd during strong active 
contraction of the flexor apparatus of the 
fingers or hands. Because of the increasing 
number of episodes of swelling and pain in the 
right wrist, the patient sought medical advice. 

On examination it was noted that the range 
of dorsi and palmar flexion of the hands was 
within normal limits. A click could be produced 
in either wrist by active flexion of the fingers 
or hands, by passive anterior translocation, or 
by passive palmar flexion and traction of either 
hand. When the click was produced a definite 
abnormal concavity was observed on the 


carpal and contiguous metacarpal bones. The 
carpal and metacarpal bones were normal in 
appearance. The subhixations could be easily 
corrected by gentle manipulation. This patient 
was transferred to another military installation 
before treatment could be initiated. 

COMMENT 

As a basis for this Investigation, we 
reviewed the radiographs of twelve pairs of 
normal wrists to observe the relationship of 
the carpal bones in the neutral, dorsi fle.xed 
and palmar flexed attitude of the hands. 
With the metacarpal bones in a strict 
neutral vertical attitude the lunate bone 
was not displaced dorsally or ventrally 
and the axis of the capitate bone was par- 
allel to that of the metacarpal bones. On 
active palmar flexion of the hand, the 
capitate bone rotated almost to the hori- 
zontal plane towards the palmar surface 
while the lunate bone rotated exposing its 
convex surface towards the dorsum. On 
active dorsiflexion of the hand, the capitate 
bone was tilted toward the dorsum and the 
lunate bone was rotated exposing its convex 
surface towards the volar aspect. On 
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dorsi and palmar flexion of the hand, the 
navicular bone rotated in the same direc- 
tion as the lunate boned’-’® These studies 
revealed, first, the normal wide range of 
mobility in the intercarpal area, and 
second, the absence of any true intercarpal 
subluxation during normal movements of 
the hand. 

In addition we examined clinically the 
wrists of 200 young male adults and we 
have noticed that minimal passive anterior 
translocation of the hand at the mid- 
carpal region is a normal finding and that a 
faint click could be inconstantly produced 
by this maneuver. Furthermore, radio- 
graphic examination of the wrists of twelve 
patients in this group confirmed the 
clinical finding that minimal anterior 
sublu.xation of the distal carpal bones could 
be produced by passive anterior transloca- 
tion of the hand. This indicated that the 
intercarpal ligament was normally long 
enough to permit passive minimal anterior 
displacement of the carpometacarpal unit. 
We also had an opportunity to examine 
clinically the wrists of ten adults with 
generalized lengthening of the capsular and 
ligamentous structures, hypermobility 
the bones, in which moderate passive 
palmar translocation of the hands could be 
produced.® Radiographs taken of these 
wrists as the hands were translocated 
showed a moderate palmar subluxation of 
the distal row of the carpal bones and 
attached metacarpal bones. In these in- 
stances the intercarpal ligament was “over- 
lengthened” and readily yielded to the 
passive subluxation in the intercarpal 
region. Yet in the ten cases of generalized 
hypermobility of the bones as well as in 
the 200 normal ones, subluxation in the 
intercarpal region could not be initiated 
solely by active flexion of the fingers or 
hands. This suggested that in these cases 
the power of the flexor and extensor 
apparatus of the carpometacarpal unit was 
well balanced and prevented any inter- 
carpal subluxation even in the presence 
of “overlengthened” ligaments. 

On the other hand, it seems that in two 


cases in question, there probably was a 
relative diminution in the power of the ex- 
tensor mechanism which permitted the 
flexor muscles and tendons to pull the 
carpometacarpal unit out of alignment. 
Therefore, we believe that the basis for 
the subluxation is, first, an “overlength” 
of the intercarpal ligaments and, second, 
an imbalance in the power between the 
flexor and extensor apparatus of the fingers 
and hands. 

CONCLUSION 

Two patients with snapping or clicking 
of the wrists are described in each of whom 
pain and swelling of these parts were caused 
by a non-traumatic, recurrent palmar sub- 
luxation of the distal row of carpal and 
contiguous metacarpal bones. This was 
initiated by strong active flexion of the 
fingers or hands. In one of these cases, 
because of the frequent episodes of pain and 
effusion in the wrist, an arthrodesis was 
performed between the left capitate, lunate 
and navicular bones. This had resulted 
in a fusion of these three bones with com- 
plete disappearance of the click, pain and 
swelling of the left wrist. 

It seems that the basis for the recurrent 
intercarpal subluxation may be a localized 
“overlength” of the ligaments binding the 
carpal bones and an imbalance in the power 
between the flexor and extensor apparatus 
of the fingers and hands. The loss of the 
normal check mechanism of these liga- 
ments had permitted an anterior sub- 
luxation of the carpometacarpal unit by the 
pull of the unopposed flexor apparatus of 
the fingers or hands. 
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EMBRYOMA OF THE KIDNEY (WILMS’ TUMOR) 

Ernest H. Latham, m.d. 

Surgeon, Lowell General Hospital 
LOWELL, MASSACHUSETTS 


W ILMS' tumor, a distinctive new 
growth of the kidney, is second only 
to neuroblastoma sympatheticum 
as the most likely diagnosis in a child, 
between a few months and three years of 
age, with a hard, painless abdominal swell- 
ing. However, although it is essentiall\’ a 
childhood condition it is on rare occasions 
discovered in an adult. In view of the fact 
that the microscopic analj'sis of this neo- 
plasm consistently reveals its mixed cellular 
nature and histological structure most 
clinicians believe that the proper nomen- 
clature for the disease should be either 
mixed tumor or embryoma of the kidney 
rather than Wilms’ tumor. Incidentally, as 
far as the sexes are concerned it shows 
neither favor nor disfavor being fairly 
equally distributed among males and 
females. Similarly, it has no predilection 
for either the left or the right kidney. 

Pathologicall3% 'this new growth alwaj'S 
originates but never remains within the 
kidnej’^, since unrecognized, sooner or 
later with remarkable speed and progress, it 
stretches the capsule to the breaking point 
to be disseminated rapidly' into the sur- 
rounding localitjr and between contiguous 
structures, continuing to the point of 
filling the entire flank and half the ab- 
domen. Usually it has a firm, hard, rubberj^ 
feel to it through the abdominal wall, and 
although the surface appears smooth it not 
too uncommonlj^ maj^ be notched or 
lobulated so that momentarilj^ it maj”^ be 
confused with a possible splenomegalia. 
Usually upon exposure at operation it 
becomes quite obvious that the kidnej^ 
structure and contour has become markedlj' 
distorted not b3' immediate infiltration but 
b3f pressure. In our own case it was re- 
markabl3' so since the neoplastic tissue had 
actualL'^ projected into and obliterated 


completely the renal pelvis and had so 
invaded the hilum structures as to obstruct 
the lumen entirel3' of not onl3' the renal 
vein, as is not uncommon, but the renal 
arter3' as well. 

In the earl3^ stages of these cases and at a 
time when something real!}' worthwhile 
could be done the clinical features are 
notoriousb’^ and characteristicall3' absent. 
Unfortunatel3f, not until it has gone 
through that insidious, treacherous silent 
state of development into a read3' palpable, 
firm, painless mass or even eventuall3' into 
a large tender painful swelling almost filling 
the entire flank is it usuall3' recognized. 
Occasionally, as in the author’s case, al- 
though the child ma3' be fuss3% pale, and 
“off its feeding” for several da3's (thought 
to be due to “teething,” etc.) the enormous 
proportions the growth ma3' reach before 
recognition are almost uncann3L Here it was 
in the process of a more or less cursor}^ 
e.xamination given prior to a contemplated 
inoculation for diphtheria and pertussis 
that a firm though tender mass was dis- 
covered projecting from beneath the left 
costal margin and bulging the left flank. 
With a s3'stematic histor3'^ one may casually 
obtain the information that for some little 
time the child may have gradualfy ap- 
peared pale, has been periodicalLf feverish, 
and the urine has been occasional^ “sort of 
rust3'.” 

Nothing very conclusive nor convincing 
is derived particularb"^ from the laborator3' 
except from the.v-ra3'^studies; the flat plate of 
the abdomen usualL^ reveals a ground glass 
appearance, a more or less opaque shadow, 
in one or the other flanks with a concomi- 
tant medial displacement of the bowel gas 
shadows. Pyelograms are useful; although 
rarel3' required for diagnosis, the3'^ are 
instructive; for, the3'^ not onl3" ma3' evalu- 
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ate the function and display outline of the 
other kidney but may aid the surgeon in 
mentally outlining his approach to the 
technical problems of its excision and 
hoped for extirpation. 

Rarel}' in the realms of medicine and 
surgery is a condition so obvious that it 
requires no differential consideration, and 
the embryoma of the kidney is no excep- 
tion. First and foremost in passing should 
be considered the previously mentioned 
sxrmpatbetic neuroblastoma, found in slightly 
greater frequency among similar age 
groups; it is highly malignant and meta- 
stasizes early. Although firm, with poorly 
defined borders, it is usually smaller and 
has more pebbly or finely nodular surface. 
Next from the point of view of frequency 
is the bydronepbrosis which with its own 
characteristics and especially the pyelo- 
grams can readily be differentiated. 

Tumors and enlargements oj liver and 
spleen especially of the latter as well as 
visceral tumors must likewise be kept in 
mind. The bypernepbroma so common as a 
tumor of the kidney in adults need hardly 
be considered here because of its absence 
in childhood. Tragic to relate, but by and 
large, the diagnosis is not usually a diffi- 
cult problem, since by the time the ph3'si- 
cal examination of the child is sought the 
characteristic abdominal mass is altogether 
too self-evident and bejmnd the domain 
of a favorable prognosis. 

All patients left untreated die; most 
patients even if treated die. Nevertheless 
irrespective of size as long as there is no 
evidence of metastasis elsewhere Ladd 
states “surgical excision holds the onl^’^ 
hope” and should be carried out without 
delaj^ without preoperative irradiation. 
Most clinicians universall}* are not in full 
agreement with this dictum but prefer to 
procrastinate long enough to accomplish 
some shrinkage of the mass with preopera- 
tive irradiation. For no specific reason in 
the case herewith presented we chose to 
follow Ladd’s assertion and operate with- 
out previous radiation on what proved to 
be a hopeless proposition in which the 


renal pedicle and vessels were so choked 
with neoplastic tissue that the clamps 
could be removed from the unligated 
stumps without the slightest semblance 
of even a blood^^ ooze. 

CASE REPORT 

L. T., a seven months’ old white female of 
polish extraction, was born at the Lowell 
General Hospital prematurely at about seven 
months’ gestation on Februar}" 15, 1944, weigh- 
ing four pounds and twelve ounces. She gained 
steadily on breast milk, was brought to the 
Hospital religiously and conscientiously daily 
bj'^ the mother and was finallj'' discharged on 
February 22, 1944, weighing six pounds; up to 
the present time she had developed normally. 
She was readmitted to the Children’s Ward of 
the Lowell General Hospital on October 9, 1944, 
at the age of seven months with a temperature 
of 102.6 F., a swollen abdomen and a mass in the 
left side and flank which had been noted during 
a cursory examination. At the time the mother 
stated that the child had been fussj’’ and fretful 
for the past week or so and of late did not want 
to be bathed ; she had been a little feverish too 
but thought that it was due to teething, 
especially, when for the last few days she had 
begun to refuse her food, even the bottle. The 
bowels had been normal and except for wetting 
frequently she had noticed nothing unusual 
about the urine, except that when asked 
specifically about any change in color she 
believed that at times it had been “sort of 
rusty.” 

A thorough physical examination revealed 
negative findings in general with the exception 
of a most marked palor almost of a wax}" 
nature, feverish and fretful, restlessness asso- 
ciated with a tearless whining cry. One middle 
incisor tooth had just made its appearance. The 
chest, heart, and lungs were normal. 

The abdomen was round, full and markedly 
distended, more or less hard, firm, and tender 
throughout although not board-like; however, 
between respirations it appeared moderately 
softened especially on the right side. On the left 
side there still appeared to be some spasm and 
rigidity with a suggesti^"e readily outlined mass 
in the entire left flank over which there was 
considerable tenderness to both superficial and 
deep palpation. The left flank definitely seemed 
to bulge and had a solid feel to it. Rectal 
examination was noncontributory; all reflexes 
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\vcrc active. On October lotli, lieinogiobin was 
70 per cent; reel blood cells, 4,410,000; white 
blood cells 16,100 with a normal dilVerential, 
tlic following day the hemoglobin was 62 per 
cent; red blood cells 3,920,000; white blood cells 
12,300. Coagulation time was three mimites, 
and bleeding time two minutes. The red blood 
count appeared slightly achromic and pol3'- 
chromatic. Her blood type was Type O. 

Urinalysis showed the urine to be acid; 
specific gravity 1:020; a slight positive trace of 
albumin but no red blood cells; pus ceils were 
rare; crystals were seen; and the patch test for 
tuberculosis was negative. A'-ravs of the chest 
showed lung fields clear and heart shadow 
normal; but the heart pushed up b.v a dia- 
phragm which was high from what suggested 
distention in the abdominal cavitx*. 

On October 11, 1944, a report on an ,v-rav 
of the abdomen was as follows: “There is a 
large homogeneous area of dullness on the left 
side displacing the colon towards the right. The 
appearance suggests a large left kidney*.” 

On October 14, 1944, the report on an 
intravenous pj'clogram statcrl: “The e.vamina- 
tion was not entirely satisfactory'. However, 
some of the opaque solution was seen in the 
right kidney but none in theleft. One of the films 
showed a large fusiform shadow in the bladder 
region, the nature of which is hard to determine. 
However, this probably' represents the bladder 
shadow, the right side perhaps not being filled. 
The appearance suggests a tumor of the left 
kidney.” 

While the child was under care preoperativcK' 
with transfusions and intravenous solutions, 
etc., she began to have edema of the limbs and 
abdomen. However, on the morning of the 
operation although the pulse and respirations 
were rapid, her condition did not appear too 
badly'. So after cutting down on the ankle vein 
for a phlebotomy' in order to give a continuous 
transfusion during the operation, tiie patient 
was anesthetized with ether and a left rectus 
incision was made, splitting the rectus muscles 
to grasp and open the peritoneum through 
wliich there immediately' protruded several 
loops of distended small bowel. With the small 
bowel walled off, the peritoneum along the left 
gutter and colon was incised so that the colon 
could be retracted well medially from the 
splenic fle.vure to the sigmoid. Rotating the 
colon medially thus e.vposed almost in its 
entirety' a large tumor occupying all the peri- 


renal area and extending to the pelvic brim, 
being as large as a child’s toy football. With 
some diflicully the kidney and tumor was freed 
anteriorly and posteriorly but it was quite 
obvious that there was considerable metastatic 
glands around the renal vessels and pedicle 
extending rctroperitonc.nlly o\’cr to and along 
the spine. W'ith the pedicle freed, clamps were 
placed about the renal vein and artery and 
then eut between. The artery was tied success- 
fully but in attempting to tic the vein struc- 
tures which were of a cheesy consistency the 
tie cut through them completely; however, 
there was absolutely no bleeding because the 
vein appeared to be choked with metastatic 
malignant tissue. The ureter was exposed, cut 
and tied. The colon was resutured back into its 
gutter and the abdomen closed in layers in the 
usual fashion. 

As the child was being lifted from the con- 
veyor back to her bed she suddenly turned very 
cyanotic, coughed and choked a few times, 
gasped and e.vpired before o.vy'gen or anything 
else could be administered. No autopsy was 
obtained but it would appear very likely' with 
our operative findings that some of that mass 
choked in the renal vein became dislodged and 
floated to the lungs as a massive metastatic 
pulmonary embolus. 

SUMMAllV 

To summarize this subject of embry'oma 
of the kidney which unfortunately carries 
such a poor prognosis, one usually' has to 
deal with a somewhat pale, fretful, young 
child running a silent, painless, symptom- 
less course finally coming for a check-up, 
or because of an accidently discot'ered 
abdominal mass whose surface is smooth 
but nodular and extending one-half to. 
two-thirds down one or other of the flanks. 
The differential diagnosis is briefly con- 
sidered and the treatment of preoperative 
irradiation followed by surgical excision 
discussed. 

An almost classical text book type of 
case is reported; however, the usually' fatal 
outcome came a little more abruptly' than 
was anticipated and was thought, because 
of the operative finding, to be due to mas- 
sive metastatic pulmonary' embolus. The 
treatment with no evidence of metastasis 
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is nephrectomy with or without preopera- 
tive irradiation, the latter still somewhat 
of a moot point 

Embryoma of the kidney carries a grave 
prognosis, death within a few years at best. 
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The vidications for nephrectoraj'^ are severe kidney trauma, tuberculosis, 
tumors, extensive chronic or acute infection tvith destruction of the kidne3% 
large calculi which cannot be removed successfully without removal of the 
kidney, certain cases of ectopic kidnej’’, and selected cases of ht'dronephrosis. 

From “Operations of General Surgery” by Thomas G. Orr (W. B. 
Saunders Company). 
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C ONGENITAL anomalies of the gall- 
bladder are uncommon. Boj^den^ 
found onl}'' two examples of double 
gallbladder in the reports of anatomical 
dissections of 9,221 cadavers collected 
from eleven American anatomical 
laboratories. 

In a review of the literature only forty 
cases were found representing congenital 
reduplication of the gallbladder proven b}' 
autops}' or operation. Twenty-three of 
these cases occurred in females and eight 
in males. In nine cases the sex was not 
stated. Cases that were inadequately 
described, those discovered during x-ray 
examinations, and deformities which were 
obviouslj'^ inflammatory in origin were 
purposely omitted from this study. 

As a result of his study Boyden^ clas- 
sified this anomaly into two groups; The 
first, vesica divisa, or cleft gallbladder, is 
the result of division of the primary cystic 
diverticulum forming a partial reduplica- 
tion of the organ with two cavities empty- 
ing into a common cystic duct. Externally 
these may appear with a cleft or a single 
fundus. In the latter, sagittal section of 
the vesicle reveals a longitudinal septum 
dividing the organ into two chambers. 
There were five reported cases of cleft 
gallbladder-"^ to which is added the 
example described in this report. 

The second group, vesica duplex, is 
composed of those with two gallbladders 
and two cystic ducts. The accessory gall- 
bladder arises from either the cystic, 
hepatic, or common bile duct. There were 
twenty-four examples of this group in 
the literature. These can be further sub- 
divided into the Y-shaped type and the 
ductular type. In the former, the two gall- 


bladders are usually bound together and 
occupy the same fossa of the liver. The 
two cystic ducts unite to form a common 
cystic duct which empties into the common 
bile duct. Eight of the cases were of this 
t3'pe."““ 

In the ductular tj'pe the cystic ducts 
empt}' separatel}'^ into the common bile 
duct with the two organs attached to 
the same or different lobes of the liver. 
Sixteen cases of this type were reported in 
the literature.’*’'^"-® 

There was insufficient description in 
eleven of the reported cases to place 
them in either of the above mentioned 
groups. 

CASE REPORT 

D. L., C.H.H. No. 20361, a forty-two year 
old, white housewife, complaining of severe 
epigastric pain of twelve hours' duration, was 
admitted on August 29, 1941, to the Surgical 
Service of the Church Home and Hospital. The 
pain was constant and accompanied by nausea, 
vomiting and diarrhea. 

The patient was an acutely ill, obese female 
with an admission temperature, pulse and 
respiratory rate of 98.6° f ., 70, and 22, rcspec- 
tivelj". There were tenderness, rigidity, and 
rebound tenderness in the epigastrium and 
region of the gallbladder. 

The white blood cell count was 1 1,700. There 
was a trace of albumin in the urine. A-ra\’ 
e.xamination of the gallbladder on September 2, 
1941, following the ora! administration of 
tetraiodophthalein showed that the gallbladder 
failed to concentrate the dj'e to normal 
intensity. 

On September 5, 1941, the patient was oper- 
ated upon under nitrous o.xidc-oxj’gen-ether 
anesthesia. An upper right rectus incision was 
made and the gallbladder located without diffi- 
culty. It was surrounded bj’ adhesions which 
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were readily separated. Lying beneath it was 
a cystic mass likewise covered by adhesions. 
Upon dissection of this mass another vesicle 
was exposed. The fundi were connected by a 
fibrous tissue band and there were a common 
ampulla and c^'stic duct. Both fundi with the 
ampulla and a portion of the cystic duct were 
removed. 

The postoperative course was uneventful and 
uncomplicated and the patient was discharged 
from the hospital on the eighteenth postopera- 
tive day. 

On pathological examination the gallbladder 
presented the unusual appearance of two dis- 
tinct lobes, the larger measuring 7 by 2 cm. 
and the smaller 5 by 2 cm. These lobes united 
to form a common cystic duct of which a 
portion 8 mm. in length was present. (Fig. i.) 
The external surfaces were rough and shagg}-^ 
and the tissues congested and edematous. On 
opening the vesicles the mucosa was found to 
be well preserved in the larger lobe but was 
degenerated and eroded in the smaller one. 
Impacted in the base of the smaller lobe was 
an oval, “mulberry-type” gallstone measuring 
12 by 15 mm. which was distinctly separated 
from the lumen of the larger lobe by a well 
developed septum. A similar, slightly larger 
stone and four smaller stones were found free 
in the fundus of this smaller lobe. Numerous 
similar stones ranging up to 12 mm. in diame- 
ter were found in the larger lobe. 

Microscopic section of the fundi showed 
moderate edema and diffuse polymorphonuclear 
and lymphocytic cellular infiltration. There 
was a definite muscular layer in each lobe, the 
muscularis of the smaller lobe being thicker 
and more fibrotic. The mucosa of the larger 
lobe was relatively well preserved but in the 
smaller one there was considerable erosion 
with scattered areas of superficial necrosis and 
leucocj’tic infiltration. Sections showed the 
muscular walls of the two organs to be dis- 
tinctlj- separated bj”^ loose fibrous tissue. 

CONCLUSIONS 

1. Congenital reduplication of the gall- 
bladder is uncommon. 

2. A review of the literature revealed 
forty cases of this anomaly. 

3. The existing t^’pes of double gall- 
bladder can be explained on an embryo- 
logical basis. 


4. A case of vesica divisa or bilobed gall- 
bladder is described. 

The author is indebted to Dr. Vernon Nor- 
wood for the pathological study and report of 
this specimen. 



Fig. I. Artist’s drawing illustrating tlie bilobed 
gallbladder with small portion of the cystic 
duct attached. Insert shows the arrangement 
of the calculi within the vesicles. 
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DUODENAL OBSTRUCTION COMPLICATING 
CHOLECYSTECTOMY 

Theodore L. Vosseler, m.d. and Allison J. Vosseler, m.d. 

BROOKLYN, NEW YORK 


T his case from the Carson C. Peck 
Memorial Hospital, Brooklyn, is in- 
teresting from several view points 
which separately and collectively constitute 
departures from the usual: (i) The gall- 
bladder was of distinctly hour-glass 
formation. (2) The postoperative course 
was marked by vomiting which persisted 
for fifty days; and (3) there was an ab- 
normality of the duodenum, with enteritis 
of the duodenojejunal junction. 

CASE REPORT 

Cholecystectomy was performed six and 
one-half years before. The patient was an 
eighteen-year old female who for most of her 
life had intermittent attacks of vomiting 
lasting ten days or less. 

Six months before operation she had an 
attack of excruciating right upper quadrant 
pain with vomiting and jaundice. Her past 
liistory revealed vomiting in the neonatal 
period, which was investigated by -v-ray for 
hypertrophic pyloric stenosis. This condition, 
however, was not present. At the age of four- 
teen she had an adenoma of the thyroid 
removed following which she had no vomiting 
attacks for about one year. Physical examina- 
tion six and one-half years before revealed a 
well nourished, well developed girl without 
abnormal physical findings. The gallbladder 
study by .v-ray showed that the gallbladder 
did not fill and that there were no opaque 
calculi. 

In early February, 1939, a cholecystectomy 
was performed under ether and cyclopropane 
anesthesia. There were no calculi palpated in 
the gallbladder or the biliary ducts. The gall- 
bladder was normal except for its hour-glass 
formation. 

The postoperative course was remarkable 
mostly because of continued vomiting. There 
was moderate upper abdominal distention, 
but the abdomen below the umbilicus was 
scaphoid and remained so. The bowels moved 


first on the fourth postoperative day and 
continued to move throughout her prolonged 
hospital stavx 

In the first twenty-three da3'S after chole- 
cv'stectomv^, her temperature rose to I03 °f. 
on two occasions. More often it was less than 
ioo°F., at times going to ioi°f. Her pulse was 
never over 120. Most of the time it was be- 
tween 70 and 100. She continued to vomit. 
She had upper abdominal cramps. During this 
twent3"-three-da}' period, the end of which was 
marked bv' a second laparotomy', she received 
many' small transfusions to sustain her, plus 
infusions of Hartman’s and Ringer’s solution 
to supply' the needed salts and fluids. 

On the fourth day' after cholecy'stectomy a 
Levine tube was passed into the stomach. 
This was done because the vomiting, which 
occurred two or three times each day, had not 
responded to infusions of glucose and saline or 
to the removal of the cigarette drain from Mor- 
rison’s pouch and because there was some soft, 
upper abdominal distention. Through the 
Levine tube 1,000 cc. of dark, brown liquid was 
aspirated and following this, for a time, 
amounts such as 600 cc. were drawn through 
the tube. The tube was kept in the stomach 
because the dark brown fluid would repeatedly 
collect. Presently' the returns became bile- 
stained, clearer and less putrid. After the 
stomach contents had assumed this improved 
character, the tube was clamped off for several 
hours at a time, but it was found that the 
stomach would repeatedly fill. The bowels 
continued to move, though in small amounts. 

During this period aspirations of the stomach 
were effected by the use of ^^'^angensteen suc- 
tion. The stomach contents consisted of biliary' 
and gastric juices, plus thin foods which the 
patient was allowed to take by mouth. These 
contents were sucked into a catch bottle and 
introduced into the rectum through a Harris 
drip. 

On the twelfth postoperative day', a Miller- 
Abbott tube was substituted for the Levine 
tube. 
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A-ray studies were as follows: The first 
plate showed the tip of the tube in the stomach 
with some gastric dilatation, mostly due to 
gas. The following day a thin barium mixture 
was injected into the balloon and the location 
of it was found to be just beyond the pyloric 
sphincter. (Fig. i.) The next day a barium solu- 
tion was run down the open side of the .Miller- 
Abbott tube. (Fig. 2.) A-ray showed some 
barium in the stomach, some about the tip of 
the tube in the duodenum, and some in the 
upper jejunum. The jejunum was seen to lie 
to the right instead of to the left of the spine. 
The ne.\t picture was taken twent\’-four hours 
later; the balloon was seen in the transverse 
duodenum about one inch to the right of the 
mid-line. (Fig. 3.) A later .v-ray study with 
more barium showed a great distention of the 
first and second portions of the duodenum 
with a thin zigzag column of barium in the 
distal part of the third portion, (Fig. 4) 
coursing downward to the right of the spine. 
These pictures led to the conclusion that a 
partial obstruction existed at the termination 
of the third portion of the duodenum, also 
that it was probably chronic as evidenced by 
the tremendous distention and elongation of 
the proximal duodenum. (Figs. 5, 6 and 7.) 

Clinically, she was becoming progressively 
worse. There was a stead}"^ advance in emacia- 
tion a:nd the advent of irregular twitchings of 
hands, feet and face, which were interpreted 
as tetanic. These were treated with calcium 
gluconate and she responded well. 

Another complication was bleeding from the 
stomach, which maj”^ have been due to extended 
intubation. This complication was met with the 
administration of amphogel and the bleeding 
stopped. 

Having established that the obstruction was 
not complete, a so-called duodenal or pre- 
digested feeding was given through the tube for 
the benefit which might accrue from that 
portion which passed the obstruction. In the 
presence of her semi-starvation, attention was . 
paid to vitamin therapy, especially administra- 
tion of Bi. If the stomach was not emptied at 
regular intervals, the patient would vomit 
unfailingly. 

Therefore, on the twenty-fourth day post- 
operatively, a laparotomy was performed with 
the intention of relieving the obstruction or 
performing a duodenojejunostomy. A right- 
sided, paramedian, upper abdominal incision 


was made. Extensive adhesions were found 
between the stomach and transverse colon to 
the anterior abdominal wall. These were 



Fig. 5. Dilated stomach and distended duodenum. 


separated at the expense of considerable time. 
Ultimately the viscera were freed sufFicientlj’’ 
to evaluate the pathological condition at the 
distal duodenum. The proximal duodenum was 
found to be greath'- distended, its wall so thin 
as to make apparent the Miller-Abbott tube 
still in situ. This portion of the duodenum was 
supplied with a mesentery long enough to 
allow it to be brought up to the level of the 
anterior abdominal wall. The duodenum was 
followed downward in the abdomen where it 
was fastened at a point to the right of the spine 
for a distance of two inches. It presented the 
following condition: It was indurated and fixed; 
there was loss of serosal luster; the serosa was 
injected and speckled with minute reddish, 
punctate areas; there was no exudate; the 
jejunum beyond was normal and collapsed; 
the superior mesenteric artery did not pass 
anterior to the duodenum. 

this time the patient was in exceedingly”^ 
poor condition and further surgery was aban- 
doned. The abdomen was closed with through 
and through sutures. 

Her reaction was stormy” for two days, fol- 
lowing which she quieted down. Renewed 
efforts were made to sustain her with trans- 
fusions, parenteral fluids and salts. Gradually 
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her gastric retention bccairie less and less, half years have elapsed since her discharge 
She gained strength slowly and was fed b3' from the hospital. She cfuicklj' became strong 
mouth with the tube in the stomach as a and robust and has remained so. 



Fig. 6. Barium shown in duodenum tcrini- Fic. 7. Barium in stomach, and dilated do- 
nating to right of spine; beginning jejunum odenuni; jejunum lies to right of spine, 

lying completely to the riglit of spine. 


safety valve. On the fourteenth daj' after the 
second operation, retention was small enough to 
warrant removal of the Abbott tube. 

During the remainder of her staj" in the hos- 
pital she vomited from time to time and had 
repeated epigastric cramps. Her vital balance 
was now on the positive side. Slowlj^ she gained 
weight and strength until on the fiftj’^-seventh 
daj' in the hospital she was in satis ractorj"^ 
condition for discharge. 

In the eleven months following the operation 
the patient gained forty-eight pounds and 
vomited once. Now appro.x'imatelj'^ six and one- 


CONCLUSIONS 

1. The patient presents two congenital 
defects, first, the abnormal hour-glass 
gallbladder; secondly, the fault in the 
fixation of the duodenojejunal junction. 

2. The duodenal fault has in no way 
been remedied. 

3. The practice of doing a gastrointes- 
tinal -Y-ray in all conditions suggestive of 
gallbladder disease would in this case have 
been valuable. 





OSTEOCHONDROMATOSIS OF THE ELBOW 


R. J. Dittrich, m.d. 

. Orthopedic Surgeon, St. Mary’s, St. Luke’s and Miller Memorial Hospitals 

DULUTH, MINNESOTA 


O steochondromatosis l a 

disorder of joints, bursae or tendon 
sheaths, characterised formation 
of osteocartilaginous bodies arising, evi- 
dently, from synovial membranes. It ap- 
pears to be a rare condition, as Eohm^ 
and Bunne- mentioned only eighty cases 
reported in the literature. Of these, twent}^- 
seven cases were found to occur in the knee 
joint and thirty-six cases in the elbow. 
Bursae were involved in two instances and 
tendon sheaths in three. Only three cases, 
all in the knee joint, were bilateral. 

The etiolog}'’ is obscure. The principal 
factors which are considered as causes are 
infection, trauma, embryologic maldevel- 
opment and neoplasia. Although infection 
may be excluded with reasonable certainty, 
there is considerable difference of opinion, 
from the discussions of Bohm^ and Rixford^ 
regarding the relative importance of the 
remaining factors. 

From the standpoint of pathogenesis it is 
generally accepted that the osteocartilagi- 
nous bodies, varying greatly in size, number 
and location, are derived from synovial 
tissues and may exist for indefinite periods 
of time within the joint space, either in 
attachment to the synovium or as free 
bodies. It is also agreed that varying 
degrees of synovitis ma}’^ develop in con- 
nection with the formation of these struc- 
tures. 

The clinical features, subjective and 
objective, depend on the number, size and 
location of the osteocartilaginous forma- 
tions. According to Wilmoth,^ who reported 
nine cases, the general subjective symptoms 
are those usuall^'^ complained of in arthritic 
joints. Among objective manifestations, 
palpation of .the loose bodies within the 
joint cavity is the most important finding 
and the diagnosis is confirmed by roent- 


genographic study, by which an accurate 
appraisal of the extent of involvement is 
made possible. 

Treatment consists of surgical removal of 
the osteocartilaginous structures and in 
addition it is in some cases necessary to 
undertake a partial synovectom}'. 

The prognosis, in general, is favorable 
with regard to restoration of function and 
recurrence is rarely, if ever, noted. 

CASE REPORT 

The patient was a white male, aged thirty- 
three, employed as a burner in a shipyard, and 
complaining of pain and loss of motion in his 
right elbow. Three days previously he slipped 
and fell on a steel plate, breaking the fall with 
his outstretched right hand. He noted no 
immediate ill effects except a mild discomfort 
in his right elbow. Two days after the fall, 
while reaching forward for an instrument, he 
felt a sudden sharp pain in the right elbow and 
found that motion in the joint was restricted 
due to pain. The pain became gradually more 
intense, being most pronounced over the outer 
aspect of the joint and radiating upward to the 
shoulder. 

Examination of the elbow showed no obvious 
deformity or inflammation. Active motion was 
possible from So to 150 degrees. Beyond these 
ranges, motion caused pain on the lateral aspect 
of the joint. Pronation and supination of the 
forearm were approximately normal in range 
and painless. Posterolaterally over the elbow a 
swelling was noted, about one inch in diameter, 
somewhat irregular, slightly movable, firm, and 
tender on pressure or manipulation. No effusion 
was found in the joint. Mild tenderness was 
present also over the anterior and medial 
surfaces of the elbow. 

Roentgenographic examination (Fig. i) 
showed several small shadows within the joint 
space and situated between the upper end of the 
ulna and the head of the radius. Diagnosis; 
Osteochondromatosis. 
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Operation, undertaken six days after onset of cartilage and bone. There are also foci of 
symptoms, eonsisted of a posterolateral inci- amorphous calcareous material, suggesting 
sion, splitting of the anconeus muscle, opening calcified cartilage. Some portions of the pc- 

of the capsule and removal of three bony ^ . 

structures from the joint cavity. These bodies / 

were attached to each other by fine strands of / 



A » 

Fig, I. .A, lateral and n, oblique views of elbow showing osteocartilaginous bodies situated between 

head of radius and upper end of ulna. 

soft tissue, but were not attached to any portion ripherj’’ show a highly cellular tissue but 
of the capsule. About 15 cc. of straw-colored s.ynovial membrane was not found, 
fluid escaped from the joint space. The synovia! “ Diagnosis: ArticularOsteochondromatosis. 
membrane, visible over a small area appeared Postoperatively a sling was used for support, 
normal. The wound was sutured in layers. The incision healed bj' primary union. Ten days 

Pathologist’s report: “Macroscopic: Three after operation, a painful swelling with fluctua- 
small pieces of bony tissue which are attached tion appeared at the operative site. This \yas 
to each other by thin bands suggesting synovial interpreted as a localized synovitis, for which 
membrane. The bony structures measure roentgen therapy was administered on two 
13 X 12X8 to 17 millimeters in extent. On diflerent occasions, Postopcrati\'e roentgeno- 
section thej' consist of friable calcareous tissue, grams showed no abnormality. The pain and 
The outer surface is somewhat irregular and swelling subsided, motion in the joint increased 
for the most part covered by the membranous in range, and the man returned to light work 
tissue which forms the connection between the twenty-four days after the operation. Eight 
fragments. weeks after operation he was performing lus 

“Microscopic section of one of the small regular work. He stated that he had no pain in 

pieces of bony tissue shows a structure com- the elbow and that he “can do practically any- 
posed of various stages in the development of thing with it.” The range of active motion at 
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this time was from 50 to 1 70 degrees. When he 
■was seen five months after operation his only 
complaints were incomplete extension of the 
elbow and pain in the elbow when throwing a 
baseball. Active motion was present from 50 to 
170 degrees. Pronation and supination of the 
forearm were normal in range and painless. 

COMMENT 

This case appears to be somewhat 
atypical from the standpoint of its acute 
onset, without previous indication of disa- 
bility. The osteocartilaginous bodies un- 
doubtedly had their origin for an indefinite 
period of time before manifestations ap- 
peared. The location from which these 
formations arose within the joint is also a 
matter of speculation, although it is likely 
that there had been very little shifting 
within the articular space. 


SUMMARY 

A case of osteochondromatosis of the 
elbow is reported with clinical, operative 
and pathologic findings. Postoperative 
observation over a period of five months 
showed practically complete return of 
function, the principal feature of disability 
being a lo-degree restriction of extension of 
the elbow. 
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TAENIA SAGINATA IN THE APPENDIX 


Howard C. Clark, m.d. 

AticnciinR Gytu-colopist am! Ohsti-trician, Wesley ami St. Francis I lospitnls 
WICHITA, KANSAS 

T his case of taenia saginata in the The past history was essentially negative 
appendix is reported because it is a except for two pregnancies. Physical c.xamina- 
medical curiosity. jMany eases of tion was essentially negative. Heart and lungs 



Fig. I. Tapeworm in himen. Note ova in the segment of the 
worm. Each [jroglottis lias its own ovaries, uterus and 
testicles. 


foreign bodies in the appendix have been 
reported in the literature, Fowler, in a 
review of 10,095 cases of appendicitis, 
reported an incidence of 2.6 per cent due to 
foreign bodies. These cases contained 
calcified fecaliths, seeds, grain, pins, tooth- 
picks, gunshot, fish bones, pin worms, but 
no cases of taenia were reported. 

CASE REPORT 

On June 16, 1944, Mrs. A. T., a white 
woman, age twenty-three, complained of a 
dragging discomfort in the lower right quadrant. 
She gave a historj' of recurrent attacks of pain 
that lasted several hours but she did not get 
excited about her condition because the pain 
was not severe. However, lately the symptoms 
were becoming more severe causing her to con- 
sult a ph5'sician. 

I 


were normal. The abdomen was soft and there 
was no tenderness. The pelvic examination was 
negative. Urinalysis was negative. The red 
blood count was 3,800,000, white blood count 
8,200, and her hemoglobin 82 per cent. A 
dilferential was not made but looking back on 
the case, an eosinophilia would have been a 
diagnostic point. 

After several weeks the symptoms became 
more severe and a diagnosis of chronic obstruc- 
tive appendicitis was made Jul}^ 31, 1944- A’' 
appendectomy was performed through a right 
rectus incision. The appendi.x was edematous 
but rather disappointing in that it looked quite 
normal. When the pathological section came 
back, much to our surprise, the lumen of the 
appendix contained a tapeworm. The patient 
made a rapid recovery and on the sixth post- 
operative day was given male fern treatment 
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and passed a -tapeworm (taenia saginata) 
twelve feet in length. 

The patient made ah uneventful recovery 
and is symptom free. 
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An unnecessary appendectomy should not be done during an abdominal 
or pelvic operation which probably' will be followed by some oozing of blood 
into the peritoneal cavity. A sump drain is routinely advisable if there is a 
possibility of postoperative oozing both to indicate the presence and amount 
of oozing and to keep the cavity* free from blood and exudate. 

From “Principles and Practice of Surgery” by W. Wa^me Babcock 
(Lea & Fcbigcr). 



PARASITIC FIBROIDS* 


GIANT PARASITIC FIBROID WITH SARCOMATOUS DEGENERATION 


Julian A. Rickles, m.d. 


MIAMI, 

U TERINE fibromyoma constitute the 
most., common pathological condi- 
tion seen on the gynecological wards 
at Charity Hospital, about 750 operations 
being done for this condition here each 
year. Despite the high incidence of these 
tumors, complications are extremely rare, 
and over 95 per cent of these patients 
present themselves because of the palpable 
tumor or because of vaginal bleeding. Most 
complications are due to lack of blood 
supply and are in order; (i) edema, (2) 
necrosis with liquifaction, (3) mucoid 
degeneration, (4) calcification, (5) hyaline 
degeneration, and (6) red degeneration. 
Malignant degeneration occurs in less 
than one per cent of the cases and is usually 
picked up accidently at pathological exam- 
ination of the surgical specimen. 

McFarland' gives a table with twenty- 
seven authors with statistics varying from 
0.0 to 10 per cent, and quotes Albrecht 
as stating that there were 1.41 per cent 
malignant leiomyomas out of 77,076 fibroid 
specimens. Carl found an incidence of 0.22 
per cent of 1,777 surgical ca.ses at Memphis 
General Hospital. Complete cystic degen- 
eration of a fibroid is very uncommon and 
only very few reports arc in the recent lit- 
erature. Most of the reports arc in the early 
literature. Probably the rarity of the 
condition at the present time is due to 
the fact that in recent years diagnoses arc 
made sulliciently early to prevent th^ 
development of huge cysts. 

Wandering or parasitic fibroids arc 
tumors which have separated from the 
uterus. They usually derive their blood 
supply from the omentum and arc buried 
deeply in the pelvis. They occur much 
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more frequently than is usually suspected 
because so few of the cases seen are re- 
ported. Four parasitic fibroids have been 
removed from the pelvis in the last year at 
Charit}’^ Hospital during hysterectomy. 

The following case report represents a 
complication of a uterine leiomyoma that 
has not been previously reported in medical 
literature: 

CASE REPORT 

E. M., a fift^r-one year old colored female, 
was admitted to Cliaritt* Hospital for the first 
time June 21, 1944, with the chief complaint 
of a lump in the left side of her abdomen. For 
several years she had experienced an anno^’ing 
but not severe pain in the lower left thorax, but 
which became severe especially with deep 
breathing eight weeks before admission. The 
pain would radiate to the left shoulder. Her 
condition was diagnosed and treated as malaria 
by a private physician. Two weeks before 
admission she noticed a mass in the left upper 
quadrant just under tiic ribs which was getting 
larger. There were no chills or fever; she had 
a weight loss of ten pounds. The positive points 
in the past history and the review of systems 
were: (i) Several bad teeth; (2) high blood 
pressure for over two years (190 or higher) and 
she took what might have been digitailis for 
about one ^ear. She stopped this drug three 
weeks before admission and one week before 
admission she developed swelling of her feet 
and ankles. {3) Her appetite had been poor for 
two months and there had been bloating after 
meals. (4) She was operated upon in 1939 for 
fibroids and had not menstruated since that 
time. (5) She uas given arm and hip “shots” 
in 1940. (6) There w.ns a positive family 
history of both fibroids and hypertension. 

Physical examination showed a moderate 
hypertension (i“6 114) and a temperature ol 
qo.S^F. The head and neck examination were 
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essentially normal except for prominent venous 
pulsations on the right side of the neck. There 
were bilateral soft nodes in both axillae and an 
isolated node in the left supraclavicular fossa. 


other laboratory findings were normal including 
the blood serology and pylograms. 

I first saw this patient Juh' 4, 1944, and at 
that time there was a firm smooth mass in the 



Fig. I. Microphotograph showing numerous mitotic figures and 
bizarre anaplastic cells with considerable avascular necrosis due 
to the rapidity of growth and the parasitic blood supply limi- 
tations. X 660. 


Examination of the thorax was essentially nor- 
mal. The abdomen showed a midline healed 
scar from the umbilicus to the pubus. There 
was a visible mass in the epigastrium which 
was firm, movable and not ex^pansile. The mass 
extended from the left costal margin to the 
midline and there seemed to be a second mass 
behind the first one at the costal margin. The 
liver was just palpable. Extremities showed no 
abnormalities except tenderness to motion of 
the right knee joint. She was sent to the 
medical wards with a diagnosis of abdominal 
tumor, essential h3'pertension and arthritis of 
the right knee. The positive laborator^’^ findings 
were an anemia of 8.6 Gm. iiemoglobin with 
2.9 million red cells. The phenolsulfaphthalien 
test showed a 25 per cent total excretion. Spinal 
fluid serologj' was positive and the Lange gold 
curve was 555321 1000. Barium enema showed 
a downward displacement of the transverse 
colon bj" an extrinsic mass. A-raj' of the chest 
showed an elevation of the left leaf of the 
diaphragm. The gastrointestinal series showed 
displacement of the stomach and duodenum to 
the right but no other abnormalities. Icterus 
inde.x was 8.6. Electrocardiogram showed 
moderated left ventricular liATJertropln'. All 


left upper quadrant which moved readilj'' with 
respiration; with deep inspiration a nodule 
could be felt on the mass just below the costal 
margin. I interpreted this as a granuloma of 
the spleen and asked that the patient be 
transfered to the surgery' service. The medical 
staff thought that this was most likelj'’ a 
gumma of the spleen in view of the positive 
spinal fluid findings. The mass continued to 
enlarge despite full doses of bismuth and 
iodides. The patient was transfered to the 
surgerj’- ward August 6, 1944, at this time the 
mass filled the entire abdomen and had a 
definite large nodule in its upper portion. 
There was also two plus edema of both ankles. 
Impressions bj" various members of the surgerj^ 
staff included bmiphoma of the spleen, retro- 
peritoneal sacroma, and retroperitoneal C3^st 
probabh' of the pancreas. diagnosis was 
still an intraperitoneal mass attached to the 
diaphragm on the basis of the previous findings. 
A hematolog3" work-up disclosed onb" a mild 
anemia and thromboc3n:openia with a rapid 
sedimentation. 

She was operated upon August 31, 1944. 
Under general anesthesia the abdomen was 
opened through a long left rectus incision. A 
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large cystic tumor was found filling the entire 
abdomen and was markedly adherent to the 
omentum, liver, stomach, pancreas, spleen, and 
diaphragm, but did not seem to arise from any 
one of them. The tumor was so tense and firmlj'^ 
fixed in the abdomen that it was thought to be 
much safer to aspirate its contents before 
mobilization of the mass was attempted; 
5,000 cc. of brownish fluid was removed from 
the cavit}’’ of the mass. Sections of the mass 
were removed and sent to the pathologist for 
frozen section studies. The incision into the 
mass was then closed and mobilization of the 
tumor was begun. Bj" sharp dissection it was 
separated from the omentum and the left lobe 
of the liver. The portion of the stomach ad- 
herent to the mass was ex'cised and the stomach 
closed by the aseptic Parker Kerr method. 
After separation from the spleen and pancreas 
the tumor was removed only with great difli- 
cultj’’ from the diaphragm by sharp dissection. 
The abdomen was closed in the usual manner 
in layers. The frozen section report was 
leiomyoma. 

Her postoperative course was ex’cellent. The 
sutures were out and the patient was ambula- 
tor}' on her eighth postoperative day and she 
was discharged on her tenth postoperative day. 
After much study with special stains and 
consultation with many pathologists the final 
pathological report was “Leiomyosarcoma.” 
The slides of the original fibroids that were 
removed in 1939 were reviewed and no evidence 
of malignancy could be found in these sections. 

Clinic follow-ups showed no recurrence of 
symptoms until July 25, 1945, at which time 
the patient again noticed pain over the left 
shoulder and a feeling that she had a tumor 
present whenever she would breath deeply. 
There was a palpable hard mass which could 
be felt with deep inspiration just below the 
left costal margin. It was somewhat tender. 
She also had edema of the ankles. All laboratory 
studies were normal and she was again oper- 
ated upon August 10, 1945. Through a sub- 
costal incision the entire upper abdomen was 
explorctl. A mass about 12 cm. in diameter was 
found which had infiltrated the entire dia- 
phragm and was adherent to the pericardium. 
There was a large solitary nodule in the liver 
and the omentum was thoroughly infiltrated 
with tumor tissue. It was believed that nothing 
could be done for this patient and so the 
alxiomen was closed after biopsit's of the 
various masses had been taken. Her post- 
o;)erati%'e course was uneventful. Pathological 


diagnosis was again leiomyosarcoma; the cellu- 
lar pattern tvas almost identical with the 
tumor removed one year before. She was dis- 
charged on the eighth postoperative day as the 
radiologist did not believe that deep therapy 
was indicated. She was last seen on December 
12, 1945, at which time the mass attached to 
the diaphragm had grown to the size of a 
football. 

COMMENT 

The case just presented is a unique 
complication of a parasitic fibroid. As far 
as I could determine from the literature 
there has been no previously reported 
case of a parasitic fibroid which has 
reached this size or which showed malig- 
nant degeneration, although many very 
larger cystic uterine fibroids have been 
reported. The interesting points in the 
above case presentation was the proven 
rapid increase in size while the patient was 
being held under close medical observa- 
tions. The fact that this patient had had a 
hysterectomy for uterine fibroids five 
years previously, shows definitely that 
there are still a great many elective 
laparotomies being performed without an 
adequate abdominal exploration. The sar- 
comatous nature of the tumor could not 
be determined by frozen section, but only 
after very careful study with special stains 
made on paraffin sections. 
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PSEUDOCYST OF THE GREATER OMENTUM 

Lieut. Col. Wm. J. Vynalek and Capt. John B. Condon 

MEDICAL corps, ARMY OF THE UNITED STATES 


S EVERAL varieties of primary cj^stic 
formations of the mesentery and 
omentum have been described. They 
are classified as lymphatic, dermoid, hy- 
datid, and other more uncommon types 
of endothelial C3'sts. These are true cysts of 
the omentum and thev are rare. The 
etioiog}" is unknown with the most 
satisfactory^ explanation being that they' 
are congenital and due to some embrymlogi- 
cal defect or malformation. Primary' omen- 
tal cy'sts are usually' thin-walled and 
multilocular. They may' attain a huge size 
and usually' appear early' in life, before 
the tenth y'ear. They' are rarely' malignant 
but when so, usually' take the form of a 
ly'mphangio-endothelioma. These tumors 
or cystic masses are doughy', poorly' 
circumscribed, and as a result are not 
easily' palpable early'. The treatment is 
complete surgical excision following which, 
recurrence is rare. In addition to these 
recognized and described forms of primary' 
omental cy'sts, there are also incidents 
which may' lead to the formation of 
secondary' or pseudocy'sts of the omentum. 
These may' be classified as inflammatory', 
metastatic growths which undergo cy'stic 
degeneration, and foreign body' inclusion. 

A recent case, admitted to the Surgical 
Service of this General Hospital, differs 
from the usual varieties and is rare 
enough to warrant reporting, though it is a 
pseudo rather than a true cy'st of the 
omentum. 

CASE REPORT 

The patient, a twenty'-seven y'ear old Amer- 
ican soldier, entered our General Hospital 
October 15, 1944, with a large, painless, ab- 
dominal tumor. He was able to move this mass 
freely' about his abdominal cavity'. The swelling 
was noticed about one y'ear before, its first 
manifestation being a tightness at the waist. 


which he thought was due to his “getting fat.” 
Six weeks before admission he became aware 
that the distention was caused by' a movable 
mass, which had been gradually' increasing 
in size. 



r 


Fig. I. Preoperative appearance of patient with 
large pseudocyst of omentum. 

His past history' was essentially' negative 
except for an appendectomy' ten y'ears before 
which had been performed through a, two-inch 
lateral rectus incision. Following appendectomy 
he remained in the hospital ten day's and con- 
valescence was uneventful, e.xcept for one 
episode of sudden,' sharp, abdominal pain in 
the Tight lower quadrant. This occurred on the 
thirty'-first postoperative day', after the patient 
had returned to work. He was readmitted to 
the hospital and remained under observation 
for twenty'-four hours, at the end of which time 
he was free of pain and was discharged. On 
admission to our surgical service he had no 
complaints, other than the vague abdominal 
distress associated with the tumor. 

Phy'sical examination revealed a healthy', 
145 pound, 5 feet 6 inch soldier, essentially' 
normal, except for the abdominal swelling. 
This filled the hy'pogastrium from the sy'mphy'- 
sis to the level of the umbilicus and was visible 
on inspection. (Fig. i.) It seemed about 6 inches 
in diameter and was definitely' intraperitoneal. 
It was freely' movable, in spite of its large size, 
from the hy'pogastrium to the epigastrium, and 
laterally' from the left flank to the right. It 
was not tender and was fluctuant, though 
tense. 

Routine laboratory tests including blood 
count, blood sugar level, serum amy'lase and 
urinaly'sis were all normal. 
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A-r.'iy revinicd an c.sscntiaHy normal cliest. terminal ileum uas clispiaeerl upwarvl aiui to 
Gastrointe.stina! studio-;, inehuiinp barium meal, the ripht Iiy a shadow correspondiiip to the 
shout'd no evidence of intrinsic lesions of the mass. (Fig. 2.) 




I'k.. A'-f.w iif aiKlii'iu ii follow ifu: fi irium t'ticm * *!iowiiio 
wi ou lit of tmiiiii.t! ili iiin liv oiiifii'.il tmnor. 
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Prettperalive diapnosi'; uav omental or 
ml'^(•nteric evst. 

Operation on Ov tober n;, lot t. tlu' 

e%>tte rnaAs to be atf.ichttl to rhethvta! portfon 
of the »unentii!n oti the ripht side. I liere i^ete 
t’.o iidhfMonv to b'lvsel o,-- {X-ritone.i! ^^lrf.lle^. 
The eVNtic ma-'' u.ss fenii>\rd in uitli a. 
peilii'.’e of norma! oinentmi!. ii ut. 3.* F.’i.phira- 
tton re*, e-ded no iuHic' ions (n slie mi iiist \ of tfa- 
(!e»i\'ev.’.l repion aiid t.he appeiidiv. u.o. alj erit. 
fhe fc-otopefat io!,>r-.e v a' uni r.ntful, 
tF;<- [1 '.ti!.:;! returned to dutt o-ie m.’!’.:!: 
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Microscopically (Figs. 4, 5 and 6), the wall pink staining material are seen. These are sur- 
of the cyst is composed of a loose, fibrous, rounded by multinucleated giant cells of the 
connective tissue. In places it has undergone foreign bod}" type. The lining of the cyst is 



Fig. 4. Microphotograph showing the' section through the wall of cyst and foreign body 
composed of eosin-staining thread-like structures surrounded by foreign body giant 
cells. Note the granulomatous lining. X 200. 

Fig. 5. Microphotograph with higher magnification showing the structure of that in 
Figure 4. X 700. 

hj-alin degeneration. In its middle third, it is smooth in many places, while in others it shows 
quit vascular and shows channels, some of small papillary projections, comprised of granu- 
which contain red blood cells. In some places, lation tissue, and diffusely infiltrated by a 
in the inner third of the wall, “threads” of scanty distribution of round cells. Some larger 
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iiystiocytic cells are also seen containing a abdominal retention of a foreign body is 
brown pigment suggesting blood pigment. its walling off by a tissue protective 
Diagnosis: Foreign body granuloma with mechanism. We believe that such a process 





Fig. 6. Alicropliotogmph s!io«’ing the cosin-staining tlireacis wiiich resemble cotton 

from surgical sponge. X 900. 


cystic degeneration. The foreign body is an 
ancient abdominal surgical sponge. 

COMMENT 

Although foreign bodies in the abdomen 
are not infrequent following surgical oper- 
ations, the sequelae of such accidents are 
sometimes of great clinical significance and 
certainly the patients are not often sjmip- 
tora free. The course of events in this 
particular case can only be conjectured, 
as the patient was symptomless for about 
nine years following the appendectomy, 
with the exception of the histor}’^ he had 
given on the thirty-first pos'toperative 
day. The usual course seen following intra- 


did take place in this case, but its interest 
lies in the subsequent changes following 
the localization. The most likely e.vplana- 
tion is that a foreign body granuloma 
developed and because of a gradually 
decreasing blood supply regressive changes 
occurred with the formation of a cyst. 
This is suggested bj'’ the presence of the 
thread-like foreign bodies seen in the wall 
of the cj'st. 

CONCLUSION 

An unusual case of an old retained surgi- 
cal sponge within the peritoneal cavity, 
and the subsequent formation of a pseudo- 
cyst of the omentum, has been presented. 
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NEW SIMPLIFIED INTESTINAL DECOMPRESSION TUBE* 

Meyer O. Cantor, m.d. 

Assistant Attending Surgeon, Grace Hospital 
DETROIT, MICHIGAN 


W HEN Wangensteen^ introduced his 
method of intestinal decompression, 
it was generally believed among 
medical men that here, at last, was a 
method of combatting intestinal distention. 
That intestinal distention, particularly the 
postoperative type Avith its associated 
gastric dilatation, was reduced was uni- 
versally agreed upon. However, it was soon 
found that the tube used in the Wangen- 
steen method did not pass down into the 
gastrointestinal tract as often as desired, 
and so often coiled up in the stomach. 
When this occurred, the stomach was 
adequately decompressed but the rest of 
the gastrointestinal tract could be decom- 
pressed onl}’ when the pyloric sphincter 
lost its tonus or if reverse peristaltsis 
caused the gastrointestinal contents to pass 
upward into the stomach. 

In an effort to decompress the gastro- 
intestinal tract adequately, Miller and 
Abbott- introduced a double lumen tube at 
the end of which a balloon, AA’hich could be 
inflated, was fastened. This balloon acted 
like a bolus which was then supposed to be 
carried down the gastrointestinal tract by 
peristaltsis after the bowel had been col- 
lapsed by suction. This tube was widely 
acclaimed by surgeons. We often found this 
tube to be effecth'e, but were very soon 
confronted b}" three objectionable features: 

One of the most objectionable features 
of the Miller-Abbott tube was the ease 
with which it became plugged by gastro- 
intestinal particulate matter. This necessi- 


tated repeated irrigations and very often 
removal of the tube. 

The second objectionable feature was the 
fact that very often this tube did not pass 
down into the gastrointestinal tract. When 
this occurred, the tube coiled up in the 
stomach and acted no better than the 
Levin tube. In spite of the various tech- 
nics3--i'5 proposed to expedite the passage 
of this tube through the p 3 dorus, the per- 
centage of failures was far from small. 

A third objectionable feature was the 
fact that there were onl}’' four small holes 
above the balloon and several below it. 
If the tube passed well down into the 
•gastrointestinal tract, the area of bowel 
around the distal twelve inches of tube 
Avould often be adequate!}’’ decompressed, 
but the bowel proximal to the end of the 
tube would often become distended again. 
This was particularl}’^ prone to occur in 
■ cases in which there was an exudate in the 
peritoneal cavit}’’ or fluid in the intestinal 
tract because in these cases the patient 
Avould be actuall}* suffering from multiple 
short-loop obstructions due to the kinking 
of the bowel creating pockets. 

An examination of a cross-section of the 
Miller-Abbott tube reveals an interesting 
finding, namel}^ that the caliber of the 
lumen used for intestinal decompression is 
onl}’’ slightl}' larger than the caliber of the 
lumen to blow up the balloon. (Fig. i.) 
Since the chief function of the tube is 
supposed to be intestinal decompression, 
and the inflation of the balloon onl}’’ of 


*From the Department of Surgerj-, Grace Hospital, Detroit, Mich. 

137 


July, 1946 


138 


American Journal of Surgery 


Cantor — Decompression Tube 


minor importance, it always seemed to us 
rather incongruous that their lumenal 
diameters should be about the same. 



Fig. I. A'lillcr-Abbott tube (a). Our tube 
(b). Note th.at in the iMiller-Abbott 
tube the lunienaf diameter for suc- 
tion is about the same as the lumenal 
diameter for inflation of the balloon. 

Note in contrast the large size of the 
lumenal diameter of our tube used for 
suction. Magnifications of cross-sec- 
tions of tube 2 X. 

This latter observation was made by 
Johnston,® who proposed a tube for decom- 
pression, attached to which was a second 
smaller tube used to inflate the balloon. 
This tube also depended upon inflation 
of a balloon attached to the distal end of 
the tube to act as a bolus and thus be 
carried down the gastrointestinal tract. 
The diameter of the lumen of the tube used 
for decompression is one-eighth of an inch 
and the lumen for the balloon onc-si.\teenth 
of an inch. 

Both the Miller-Abbott and the Johnston 
tubes were used with varying measures of 
success by surgeons e\'eryu'herc. Most re- 
ports were favorable, but everyone stressed 
the difficulty in getting the balloon to pass 
through the pylorus. 

In 1944, Harris" and also Swertsen* work- 
ing independently suggested a method by 
which the balloon could be carried down 
into the duodenum faster and with a 
greater degree of success than was formerly 
possible. They proposed to place a small 
amount of mercury (5 cc.) into the balloon 
and by shifting the patient about they were 


able to demonstrate that the balloon was 
readily carried through the pylorus into the 
duodenum. The balloon was then inflated 



Fig. 2 . Note tli.it the tube li.is pnssccJ through the 
entire smnll inte.stinc nncl the balloon is now 
seen in the .ascending colon. 


and carried down the gastrointestinal tract. 

The use of mercury to carry a tube down 
into the duodenum was not new with 
Harris or Swertsen, however. It was the 
fact that they used it in the Miller-Abbott 
tube for intestinal decompression that was 
new. Wilkins,® in 1928, in a paper entitled, 
“Mercury Weighted Stomach Tube," de- 
scribed the use of mercury at the end of a 
single lumen tube to be used for gastric and 
duodenal lavage and feeding. Because it 
was used for that purpose he made his 
tube forty-si.\ indies long. The compart- 
ment for the mcrcur}" was four and one- 
half inches long and thrcc-si.vtccnths of an 
inch in diameter. His tube was obviously 
then not an intestinal decompression tube. 

Since it had been demonstrated that 
mercury placed into the balloon would 
carry the tube through the pylorus in a 
much greater percentage of eases than 
formerly was the case, it appeared to us that 
the “raison d’etre” of the double lumen 
tube ceased to exist. This would be par- 
ticularly the case if it could be shown that 
the mercury in the balloon in itself con- 
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stituted a bolus which could pass down the 
gastrointestinal tract either by peristaltic 
activity, by the effect of gravity, or possi- 



Fig. 3. This is a diagram of the tube giving the 
dimensions of its various features. Holes are in 
groups of four. 


bly b}" both methods. (Fig. 2.) 

When one considers the problem of in- 
testinal decompression, it resolves itself 
down to the ability of the surgeon to 
introduce a tube of soft rubber far down 
the gastrointestinal tract. To decompress 
the bowel adequately, this tube must have 
a lumen sufficiently large that the gases 
and small particulate matter found in the 
gastrointestinal tract could be easily suc- 
tioned out and yet the tube not become 
plugged. It would be further desirable to 
have a sufficient number of holes all along 
the tube so that the gastrointestinal tract 
could be decompressed all along the course 
of the tube, each hole to be sufficient!}' 
large that the danger of it becoming 
plugged would be reduced to a minimum. 
By the use of such a tube, using the princi- 
ple of suction one could easily decompress 
the entire gastrointestinal tract. 

With these facts in mind, we took a sin- 
gle lumen tube ten feet long and fastened a 
rubber condom to the end of it. The 
lumenal diameter of the tube was three- 


sixteenths of an inch and the thickness 
of the wall of the tube three sixty-fourths of 
ah inch. Four series of holes were made in 



Fig. 4. Note the difference in size .-ind shape of 
the holes in the Miller-Abbott tube (a), and 
our tube (b). 2 x. 

the tube beginning just above the balloon 
and running upward for twenty-four inches. 
The holes were made in groups of four. 
Each hole being separated from the next to 
it by one inch. Each series was separated 
from the next by four inches. (Fig. 3.) In this 
way, the series of holes were made to run 
proximally from the end of the tube for a 
distance of twenty-four inches. The holes 
were made elliptical in shape, being one- 
eighth of an inch wide and three-sixteenths 
of an inch long. The greatest diameter of 
the hole being along the length of the tube. 
(Fig. 4.) By making the holes in this fashion 
we found that plugging was much less 
likely to occur. After much experimenta- 
tion, it was found that the optimum length 
of the balloon must be two and one-half 
inches. This length permitted the mercury 
to move about freely and so facilitated the 
passage of the tube and yet was not so long 
that it would swing around a loop of tube 



JULV, 1946 


140 American Journal of Surgery Cantor — Decompresslon Tubc 


in the stomach and so form a knot. This 
knotting was particularly prone to occur if 
the condom was made too long or if too 



Fig. 5. This is a photograph of the entire tube. It 
does not show the silk ligature which is tied just 
below the end of the tube after the mercurj' has 
been inserted. This must be done immediatelj’ 
preceding the insertion of the tube into the 
patient and after all the air has been forced out 
of the balloon. 

much tube was passed into the stomach 
before the condom had passed through .the 
pylorus. Before being used 5 cc. of mercury 
was inserted into the condom through the 
hole just above it, the air present was then 
forced out, and the neck of the condom 
was tied off with braided silk just distal to 
the end of the tube to prevent the escape 
of the mercury. (Fig. 5.) The single lumen 
intestinal decompression tube was now 
ready to be used. 

The method of passing the tube was 
found to be important. Excellent results 
were obtained in every case in which at- 
tention was given to a few simple details. 
For this reason the following instruction 
sheet was sent with each tube ; 

I. Give the patient morphine sulfate 
gr. and atropine sulfate gr. Mso one- 
half hour before attempting to pass the 
tube. This will allay nervousness and also 
relax the pjdoric sphincter. 


2. Apply pontocaine 2 per cent to the 
mucosa of the side of the nose through 
which the tube is to pass. 

3. Lubricate the tube well with mineral 
oil or some other lubricant. 

4. Have the patient lie flat on his back 
with his neck hyperextended thus throw- 
ing the head' backward. Then insert the 
condom into the nose and permit the 
mercury to run into it while feeding the rest 
of the condom into the nose. When the 
entire condom is in the nose, the weight of 
the mercury will pull the tube down the 
nasopharynx. Permit the patient to sit up, 
and have patient drink some water. This 
will facilitate the rapid passage of the tube 
downward through the esophagus into the 
stomach. At this time gently pass the tube 
downward to a point four inches beyond 
the last visible hole. 

5. With the tube in the stomach, have 
the patient lie on his right side without a 
pillow and elevate the foot of his bed ten to 
twelve inches. Keep in this position for two 
hours. 

6. At the end of two hours, level the bed, 
and turn the patient upon his back and 
put up the backrest (Fowler’s position). 
Keep the patient in this position for two 
hours. 

7. At the end of two hours, turn the pa- 
tient upon his left side while on the back- 
rest. Permit him to lie in this position for 
two hours. 

8. Following this, permit the patient to 
move about freely and encourage sitting up 
in bed or permit the feet to dangle. Get a 
portable check film in twenty-four hours. 

Since the holes in the tube extended 
upward for twenty-four inches from the end 
of the tube, when the last hole came to lie 
at the external nares, about ten inches of 
the tube would be in the stomach. This 
is so because the stomach is about eleven 
inches from the teeth and the tube passing 
through the external nares and naso- 
pharynx would add an additional three 
inches, thus leaving ten inches of the tube 
in the stomach at this point. Because the 
intragastric pressure would quickly cause 
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the stomach contents to leak over the 
patient, it was found necessary to insert 
four to six more inches of the tube at this 
time. The last hole would now lie in the 
esophagus and all the patients were very 
comfortable, while at this time about four- 
teen inches of tube would be found in the 
stomach. This would not produce coiling 
and so the danger of knot formation would 
be negligible. By this technic, the weight of 
the mercury and its volatility causes the 
balloon to be carried toward the funnel- 
mouth of the stomach, i.e., the pylorus. It 
readily passes through the pylorus so that 
on the twenty-four hour .v-ray film it will 
invariably be found well down the gastro- 
intestinal tract. If the nares of the patient is 
small, a tube of one-eighth lumenal diam- 
eter is used. In this tube the holes are 
made smaller. In all other respects the 
tubes are the same. 

The four series of large holes very easily 
decompress the bowel about the tube using 
the principle of suction to secure even 
decompression. The caliber of the holes in 
the tube and the shape of the holes is 
sufficiently large to take care adequately 
of most of the particulate matter found 
with the liquid in the bowel. Plugging of a 
tube of this caliber is most infrequent. The 
four series of holes decompress the bowel 
far more efficiently than by the use of the 
Miller-Abbott or Johnston tubes whose 
lumenal diameters and the size or whose 
holes is much smaller. By shifting the 
patient about in the positions previously 
enumerated, the full use is made of the 
effect of gravity upon the heavy metal 
(mercury) in the condom. This effect 
literally “drags” the tube down into the 
gastrointestinal tract. The condom con- 
taining the mercur}' acts like a bolus and 
also stimulates peristaltic activity in the 
collapsed bowel. In some cases of bowel 
obstruction in which the Miller-Abbott 
tube is permitted to remain for many days, 
it has been noted by many surgeons that a 
secondar}' dilatation of the stomach is not 
infrequent. This necessitates the passage of 
a Levin tube through the other nares in 


order to secure gastric decompression. 
With our type of tube this does not occur, 
since withdrawing the tube a short dis- 
tance results in the last holes falling in the 
stomach and so adequately produce de- 
compression. On the other hand, a fifth 
series of holes can easily be made in this 
complication and made far enough above 
the fourth group as to fall in the stomach 
even when the balloon is found in the 
ascending colon. (Fig. 2.) 


Table i 

SUMMARY OF CASES — TWENTY-TWO 


Patient 

Age 

Sex 

Pathological Condition 

1 

Condition of 
Patient in 
Hours 

t. H. A. 

60 

1 M 

1 

Peritonitis (ruptured ap- 
pendix) 

Excellent — 24 

2. T. M. 

1 50 

j 

M 

Bowel obstruction (cancer 
of colon) 

Excellent — 24 

3. F. L. 

50 

M 

Peritonitis (ruptured gas- 
tric ulcer) 

Excellent — 24 

4. H. G. 

62 

F 

Bowel obstruction (cancer 
of uterus) 

Excellent — 24 

5. s. s. : 

1 

60 

F 

Peritonitis (ruptured ap- 
pendix! 

Excellent — 48 

0 . A. L. 

45 

F 

Bowel obstruction (post- 
operative) 

Excellent — 48 

7. M. Y. 

63 

M 

Atonic ileus (retroperito- 
neal abscess) 

Excellent — 48 

8. B. C. 

48 

F 

Peritonitis (evisceration) 

E.\-cellent — 48 

9. J. B. 

55 

F 

Bowel obstruction 

E.xcellcnt — 24 

10. J. R. 

65 

M 

Bowel obstruction (carci- 
noid of ileum) 

i E.xcellent — 48 

It. M. K. 

45 

M 

Peritonitis (ruptured ap- 
pcndi.v) 

E.xcellent — 48 

12. W. P. 

50 

M 

Bowel obstruction 

Excellent — 48 

13. D. C. 

73 

M 

Peritonitis (ruptured ap- 
pendix) 

Excellent — 48 

14. M. V. 

42 

F 

Bowel obstruction ! 

Excellent — 48 

15. A. W. 

56 

F 

Atonic ileus (pyelonephri- 
tis) ^ 

Excellent — 48 

16 . C. C. 

46 

F 

Bowel obstruction j 

Excellent — 48 

17. W. S. 

25 

F 

Pancreatitis (atonic ileus) | 

Excellent — 48 

18. V. J. 

70 

M 

Bowel obstruction 

Excellent — 48 

19. R. F. 

28 

M 

Peritonitis (ruptured ap- 
pendix) 

Excellent — 48 

20. 1 . G. 

70 

M 

Intestinal obstruction 

Excellent — 48 

21. A. K. 

46 

F 

Intestinal obstruction (ad- 
hesions) 

E.xcellent — 48 

22. A. W. 

55 

F 

Atonic ileus (postopera- 
tive) 

Excellent — 24 


SUMMARY 

Since it has been demonstrated that 
mercury in a balloon tipped tube will 
carry the tube down the gastrointestinal 
tract, there is no longer the need for a 
double lumen tube. We have presented 
twenty-two cases of severe intestinal dis- 
tention which were treated by a single 
lumen intestinal tube and in which the 
results were far better than our expecta- 
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tions. In all cases, the tube was carried 
far down the ileum or into the colon 
by the mercury. The caliber of the lumen 
in the tube used is considerably larger 
than in the currently used tubes and the 
number of holes were increased to sixteen. 
These sixteen holes are spread over an 
area of twenty-four inches. The size of the 
holes are also much larger than in any of 
the current!}' used tubes and the shape of 
the holes, we believe, contributes im- 
measurably to the excellent results ob- 
tained as plugging with particulate matter 
did not occur. Only one word of caution 
must be uttered at this time; that is, 
after the last hole has been inserted into the 
nose, do not insert more than six inches of 
tube until the balloon has passed through the 
pylorus and into the dupdenum. It takes one 
to two hours for the balloon to pass into the 
duodenum, then the tube is advanced 
six inches every two hours. If too much 
tube is inserted into the stomach before the 
balloon has passed into the duodenum, 
coiling of the tube will occur with the 
resultant danger of knot formation. 

CONCLUSION 

1. A single lumen tube with a lumen of 
three-sixteenths of an inch has been found 
to be the most efficient instrument to 
induce intestinal decompression. 

2. In patients with a small nasal passage, 
a tube with a narrower lumen can be used. 
In this type of case, a tube having a 
lumenal diameter of one-eighth inch can be 
used efficiently. In such a tube, the holes 
are made smaller but the number of holes 
remains the same. 

3. A single lumen tube of the type we 
propose is much easier to pass than any 
other in use. It causes the patient no more 
discomfort than the smaller caliber tubes. 


4. The series of holes along the course of 
the tube insures that decompression takes 
place all along the gastrointestinal tract 
and pocketing is less likely to occur. 

5. There is very little danger of plugging 
of the tube. 

6 . The balloon invariably comes to lie 
in the terminal ileum or ascending colon. 

I should like to express my appreciation to 
Dr. C. S. Kenned}' without whose support this 
work could not have been done. All the tubes 
used were under the direction of Dr. Aulie and 
Dr. Burnham (surgical residents at Grace 
Hospital). Dr. H. Jarre of the.v-ray department 
was very kind with most helpful suggestions. 
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film ftoAms 


ANIMATED HEMATOLOGY* 

SERIES of motion pictures titled “Animated Hematology” 
is planned. The films will deal with such subjects as the 
jL. jL. macrocytic, iron deficiency, and other anemias, the leu- 
kemias, the hemorrhagic diatheses and the rarer diseases of the 
blood. 

The first i,6oo foot film (forty-five minute running time) is now 
available upon request, for medical and hospital staff meetings 
and class room teaching. It is priniarih^ concerned with the macro- 
c^'tic anemias and the mechanism of the hemopoietic principle. 
It includes pictures of patients, microphotographs of blood and bone 
marrow smears, diagrams, animated scenes, and outlines the treat- 
ment of pernicious anemia, tropical sprue, cirrhosis of the liver and 
aplastic anemia. The introduction reviews the normal development 
of blood cells and the results of lack of adequate amounts of hemo- 
poietic principle; Castle’s theory is discussed. 

The film is in kodachrome; the blood and bone marrow pictures 
are microphotographs made bj'- direct color photography. It is a 
silent film but is amply titled and captioned. 

The film was produced at the Research Hospital with the col- 
laboration of Professor Robert W. Keeton, head of the department 
of Medicine of the University of Illinois. Associate Professor Car- 
roll L. Birch wrote the scenario and Assistant Professor Louis R. 
Limarzi prepared the bone marrow and blood studies. The film was 
previewed b}' many authorities in hematolog}' who assisted with 
valuable suggestions. 

The project is sponsored b}*^ the American College of Surgeons, 
is made possible by a grant from the Armour Laboratories and is 
edited by John H. Glynn, m.d. and Florian E. Schmidt, m.d. of 
the professional staff. 

Sufficient copies will be available for loaning. Requests should be 
directed to The Armour Laboratories, Medical Motion Picture 
Department, Chicago 9, Illinois. 

* Courtesy- of The Armour Laboratories, Chicago, III. 
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Film Previews 


THE DIAGNOSES AND TREATMENT 
OF LEUKORRHEA-A CLINICAL 
PRESENTATION* 

Dr. William Bickers, Associate Professor of Obstetrics and Gjme- 
cology, Medical College of Virginia, Richmond, Virginia, was the 
Director of this production. The film is intended to be used as a 
teaching aid in medical schools, and for demonstration purposes to 
general practitioners. 

This film reviews the general subject of leukorrhea, differential 
diagnoses as to various causes and treatment of specific and non- 
specific leukorrhea. It is a i6 mm. sound film in color. 

The company expects to make this film available in the Fall, 
1946, and it can be obtained by a request in writing to Ciba Phar- 
maceutical Products, Inc., Summit, New Jersey. 

THE TECHNIC OF SPINAL 
ANESTHESIA WITH NUPERCAINE* 

The Director of this film’s production was Dr. Kenneth M. 
Heard, Toronto, Canada. It is intended to demonstrate the technic 
of spinal anesthesia employing a modification of the Howard-Jones 
technic. It demonstrates the use of spinal anesthesia alone and in 
combination with intravenous barbiturates and cyclopropane. It is 
a 16 mm. sound film in color. 

The film is available at this time and can be secured upon request 
in writing to Ciba Pharmaceutical Products, Inc., Summit, New 
Jersey. 


Courtesy of Ciba Pharmaceutical Products, Inc., Summit, N. J. 
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Iditorial 

A LETTER-=-EARLY POSTOPERATIVE AMBULATION 


T he editorial by Dr. Roy D. McCluie 
in the October, 1945, number of the 
American Journal oj Surgeiy is right 
down my alley. His critical judgment of 
Hilton’s conception (“physiological rest”), 
his correct interpretation of “The Fixed 
Period” (Osier’s unfortunately misquoted 
and misunderstood lecture), and his pene- 
trating analysis of Leithauser’s more recent 
experiences are timely and suggestive. 

More than t^Yenty-flve years ago I began, 
in a more or less conservative fashion, to 
allow my patients to move about freely in 
bed after operation, to encourage them to 
use their limbs and to sit up and get out 
of bed earlier than was then the custom. 
We observed no immediate ill effects or 
after results. When I started practice, it 
was the rule to keep all patients who had 
been operated upon for hernia in bed for 
four weeks. We reduced the time to three, 
then to two weeks and finally to ten days. 
At first I was skeptical and unwilling to go 
too far; for I had noticed that here and 
elsewhere some surgeons were using the 
early-rising and early-home idea mereh' to 
draw attention to themselves. 

It was not until 1922, when a surgical 
service was established at the North Caro- 
lina State Hospital for the Insane, that I 
became convinced of the relative harmless- 
ness of permitting patients, even following 
capital operations, to get up and around 
in the early postoperative hours. More 


through necessity than from choice these 
mental patients were permitted to do as 
they pleased. We had forbidden bodily re- 
straint of any kind; in a few cases canvas 
sleeves, covering the hands, were employed 
to prevent tearing off of dressings, and 
defilement of incisions. 

It was not verj’’ long before things began 
to happen. Once at midnight a nurse called 
on the telephone to report that Mrs. X, 
who had had an interposition operation for 
uterine prolapse performed that afternoon, 
had got out of bed, been to the bathroom 
and was then walking up and down the 
corridor. My answer was, “let her alone.” 
What happened? In a little while she went 
back to bed of her own accord; and during 
the two weeks’ “convalescence” she was 
up when she liked and in bed as she willed. 
The final result, both symptomatic and 
technical, was the best we had ever at- 
tained in that type of operation. There was 
no instant disturbance of the sutures and 
healing proceeded satisfactorily. The pa- 
tient remained in the institution for a long 
period and was examined as late as five 
years after operation, definitely cured of 
her prolapse. Thirty-odd other patients 
were subjected to the same procedure, sub- 
mitted to the same postoperative regime 
and came through with no untoward 
effects. 

It might be presumed — and naturally so 
— that the interposition operation would 


145 


Anirtimn Journ:\I of SuVprry 


Eclilorial 


Aupusi 1946 


146 . 

represent the severest lest .'uul the most 
uninviting procedure for early postopera- 
tive mobilization. Our hind-siglit concep- 
tion was that the absence of com])lications 
might be owing to the fact that in tim 
upright position the abdominal pressure 
fell upon the posterior aspect of the uterus, 
keeping it forward, thus obtaining the de- 
sired obicctive; whereas, with the patient 
Hat on her back, the pressure would tend 
to bear upon the anterior surface of the 
uterus. To be considered also is the freedom 
from catheterization in patients who were 
allowed bathroom privileges. 

In all other ojjcrative patients at the 
State Hospital, extending over a period of 
seventeen years, including ojicrations on 
the gallbladder, stomach, intestines, chest, 
perineum, for hernia and hemorrhoids, etc., 
the same lack of restraint and voluntary 
behavior was granted. In no instance was 
there any imjierfcct result which could be 
attributed to early ambulation. 

In respect to early mobilization there is 
a marked diflcrcncc in behavior between 
insane patients in an institution and appar- 
ently sane patients in a general hospital. 
It would be dillicult, indeed, to persuade 
or successfully to order all our patients to 
get out of bed on the day of operation or 
even during the first few days. To them it 
would be painful, frightening, out of the 
question. In many instances it is impossible 
to induce them to move about in bed, 
much less to stand on their feet or sit in a 
wheel chair during the first week after 
operation. 

With the insane, however, it is compara- 


tively easy; and in many cases needful, to 
satisfy their restless desires to roam about, 
to follow their inclination, unheeding, as 
they are, of ])ain and fear. .The mentally 
diseased jierson is already conditioned, has 
had his recoil from society and is living in 
a world of his own; the normal patient in 
our ordinary cosmos still has his psychic 
fears and reacts accordingly. It would be 
surprising to the uninitiated to observe 
how readily the psychopathic institutional 
patient appro.aches a surgical operation 
and how seldom any violent reaction occurs. 

.My years of experience in the surgical 
service at the State Hospital encouraged 
me to proceed further with early mobiliza- 
tion and ambulation. Up to my retirement 
in 1938 I continued to urge all my patients 
in general hospitals to adopt it whenever 
I possibly could. Many of them positively 
would not even attempt to get out of bed 
and stand upright on the day of operation. 

I wish I could have been half so successful 
in the trick as Lcithauscr seems to have 
been. 

Certainly we have all heretofore routinely 
kept most of our patients in bed too long. 
Comes now the opportunity to test time 
against performance, to gain experience at 
the expense of expediency. Without doubt 
the proposal, in Dr. McClure’s words, 
“merits further consideration and trial, 
guided, 1 may add, by selective judgment. 
We might after all be able to prevent some 
of the calamities previously considered 
providential. 




Hubeut a. Roystek, m.d. 





CONSERVATIVE GYNECOLOGY 

Arthur E. Hertzler, m.d. 

HALSTEAD, KANSAS 


C ONSERVATIVE gynecology seeks 
to conserve the woman. Reall}* it 
might be better to call it pre- 
servative g3mecoIogy. Her essential ap- 
paratus centers in the endocrine sj'stem. 
True enough the ovaries are not the onlj' 
stars in the endocrine ^constellation, but 
they are the onl}* ones accessible to 
amateur operators. 

When I was in Berlin I attended Pro- 
fessor Olshausen’s clinic. He was the first 
man in anj^ countr}^ to have removed a 
hundred -pairs of ovaries. But in nij^ da}' 
he was the most conservative man I have 
ever known. He knew what he was tallcing 
about. He was human and a man of 
courage and saw the sufferings castrated 
women undergo. He wrote a monograph on 
the subject which I still possess. “Never, 
no never, remove all of both ovaries” he 
vehenienti}' proclaimed. I can still hear 
the agon}' of his tones as he proclaimed: 
“I have seen enough.” 

The daily experience in my clinic is 
really shocking. Young women with their 
pelves “cleaned out,” even unmarried 
girls under twenty. As many as five such 
patients come to the clinic in a single day. 

Leaving Berlin, I later had the chance 
in my position as hospital pathologist to 
section hundreds of ovaries removed by 
regular surgeons for what they called 
dysmenorrhea due to cystic disease. This 
was known as the Batty operation, not 
because it Avas that but because it aa'us the 
name of the surgeon who first ad^'ocated 
this type of operation for anything the 
patient complained of. There were small 
cysts all ris:ht but thev were like the ovaries 


I took with me to Berlin which Gebhard 
pronounced normal follicles. 

The primary trouble is that few surgeons 
are pathologists. An exact knowledge of 
pathology is the primary requirement for 
any conservative operation. It is definitely 
a knowledge of pathology of the operating 
room. When the material removed comes 
to the pathologist, it is too late. Because of 
an ignorance of normal structure, develop- 
ing follicles are regarded as pathologic. 
Few realize how small a piece of ovarian 
tissue is required to preserve the menstrual 
function. Olshausen’s statement that a 
piece of ovarian tissue the size of a grain of 
corn will keep up the menstrual function 
still holds good. The surgeon must know, 
tissue in hand, where this necessary bit of 
ovarian tissue is located in order to pre- 
serA'e it. 

Few teachers of pelvic surgery, it seems, 
realize that to maintain the integrity of 
the ovary, enough of the endometrium 
must be preserved to insure the continua- 
tion of menstruation. These teachers turn 
loose a hundred graduates each year who 
do not know the end results of destroying 
the menstrual function. If these teachers 
knew the end result as the general practi- 
tioners, and the husbands, see them, the 
students at least might be different. If 
endometrial tissue must be preserved in 
order to insure the integrity of the ovaries, 
it naturally followed that the entire uterus 
must not be removed even for tumors of 
any size during the period of menstrual 
activity of the patient. 

All that is needed to do a conservative 
operation is to know that it. can be done 
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Fig. 1. The tumor has been removed and the redundant uterine wall trimmed 
off leaving an area of mucosa. 


and the will to do it, backed of course by a 
knowledge of pathology. 

I was possessed of this knowledge when 
my first patient presented a concrete 
problem. As I stood beside the operating 
table holding in my hands a uniform 
myoma the size of a fetal head, and 
hemorrhagic, the shades of Olshausen 
whispered in m3" ear that inasmuch as I 
did not wish to destro3" this patient’s 
nervous equilibrium I must preserve the 
ovaries and a part of the endometrium. 
The problem was just as simple as that, 
because I knew m3" gross patholog3". I 
exposed the endometrium and circum- 
scribed an area of endometrium about 2 
cm. in diameter. (Fig. i.) I then removed 
the tumor and trimmed off the enclosing 
uterine wall until I could fold it over the 
preserved endometrium. The flaps were 
sutured in place. (Fig. 2.) Toda}", I would 
cover the suture lines with the round 
ligaments. (Fig. 6.) The patient was an 


exceptionall3" brilliant 3"Oung woman who 
later gained national eminence in women s 
work. Had I done a h3"Sterectomy I would 
have preserved onl3" a neurotic woman, 
lost to all usefulness. 

M3' present technic is a build-up re- 
quiring more than fort3' 3"ears to ac- 
complish. I shall refer briefl3" to some of ni3 
earty steps. It will be well to present a 
schematic figure in order to make the 
various steps easier to comprehend. (Fig. 
3.) A shows the lesion which may be a 
tumor or a h3"perplastic endometrium 
The pathologic lesion, b, shows the recon- 
structed fundus; c, the completed opera- 
tion with the round ligament covering the 
defect. 

The first step in conservative operation 
is to know exactl3' with what one has to 
deal. When I do not know what caused a 
bleeding, I look to see. That is not exactl3 
right; I do not look, but feel. If ones 
finger cannot tell h3"perplasia of the 
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Fig. 2. Tlie wall of the uterus has been folded in to cover 
the mucosa. 



Fig. 3. Diagrammatic presentation showing the underlying principles of all consen.'ativc 
operations: a, the pathologic lesion has been removed; u, the uterine wall is closed after 
the ends of the tubes and broad ligaments have been pulled in; c, the round ligaments 
cover the suture line of the incision. 


endometrium from carcinoma, he needs 
more training in gross pathology. I heard 
Olshausen say nearly fifty years ago that it 
could be done, and I believed it could be 
learned. 

With Figure 3 in mind the details of 


technic become clear. Figure 4A shows the 
pathologic lesion in process of removal. 
One e.vplores the entire endometrium, 
including the cervical canal. The e.vtent of 
the pathologic ' lesions being determined 
and removed, the closure of the wound is 
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Fig. 4. Tlie technic is shown more in detail: a, the pathologic lesion is removed; 
B, the first line of sutures beginning the coaptation of the cut uterine wall is 
placed just above the preserved endometrium. 


in order. (Fig. 4B.) The first line of sutures 
is placed just above the preserved endo- 
metrium. Figure 5c shows the remaining 
uterine wall coaptated in order to control 
bleeding. The ends of the tubes and round 
ligaments are drawn together. (Fig. 50.) 
In Figure 5E the uterine wall is coaptated. 

The most important step in the opera- 
tion cannot be shown in a picture. The 
uterine flaps must fall together. If a pull 
on the suture is needed to bring the flaps 
together, they will tear out. This may be 
obviated by covering the suture line in 
the wall of the uterus with round ligament 
and the adjacent peritoneum. (Fig. 6.) 
By judicious application of these sutures 
the uterus is held in its normal position 


even though it u’as retroflexed before the 
operation. 

As a bit of facetiousness, I have been in 
the habit. of telling my students that the 
first ten thousand th3n-oidectoinies are 
the most difficult. A nrore cheerful remark 
can be offered here. After the first thousand 
operations, all the points mentioned above 
become automatic. 

A number of pitfalls must be pointed 
out. Some operators not satisfied with 
a hjisterectomjs do a panhj'sterectonij'. 
The handle of the pan is of course the 
cervix and the skillet is the rest of the 
tumor. The argument for this operation is 
that the cervix if allowed to remain niaj' 
develop cancer. That is a delusion. I 
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Fig. 3. c, coaptation completed. As many lines are placed as needed 
to control the hemorrhage, d, the tubes and round ligaments are 
drawn together, e, the edges of the uterine wall cover the ends of 
the tubes and round ligaments.- 



Fig. 6. The suture line in the uterus is covered by the round and broad 
ligaments. This secures the suture line and also prevents the formation 
of endometri.al fistula. 
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have seen but one cancer of the cervix- 
after a hysterectomy in all my experience. 
I saw this patient three months after the 
supracervical hysterectomy for myomas. 
She had a well developed cancer of the 
cervix. The previous operator was one who 
cut first and looked afterward, only in this 
case he did not look before or after. 

The point is that the cervical canal 
should be explored before the lesion of the 
uterus is attacked. If this is not done before 
the abdominal incision is made, one can 
when the lesion is exposed explore the 
cervical canal with a curet. 

The panhysterectomy advocates admit 
that the vagina is shortened. But this does 
not bother the operator. But when Papa 
asks the family doctor, it is different. 

Just to indulge in a bit of air conditioning 
I shall indulge in a parting kick. It is 
generally recognized that it is the unloaded 
gun that causes the fatal shooting. Radium 
is the unloaded gun to the owner of the 
radium. Too often now when there is 
bleeding from the uterus a piece of radium 
is inserted and the operator wait^ to see 


what happens. Too often plenty happens. 
Its chief advantage is that it requires not 
the remotest knowledge about pathology, 
beyond the recognition of escaping blood 
and this can be determined by hear-say 
evidence. Radium most assuredly has its 
place but only for the cure of diseases in 
which the nature of the lesion is known 
and can be written on the chart where it 
can be shown the attorney for the plaintifl. 
TJie use of radium invoWes something 
more than just the forearm muscles to 
push it in. The use of radium, and .v-rays 
as well requires as wide knowledge and 
experience as does a pelvic operation. 

CONCLUSIONS 

The purpose of this paper is to call 
attention again to the havoc wrought on 
the women bj" destroying their menstrual 
function, and to indicate in a brief way the 
technic to be followed in doing the con- 
servative operation. 

The old adage holds here: Where there 
is a will, there is a way. The will comes 
when the problem is understood. 





BOILED CARTILAGE IMPLANTS* 

Charles Firestone, m.d. 

SEATTLE, WASHINGTON 


T he history of tissue transplantation 
in general, and cartilage implanta- 
tion in particular is not deemed con- 
tributory to this discussion. It is sufficient 
to state that cartilage has emerged as the 
optimum material for use as supportive 
tissue in improving congenitally bad cos- 
metic facial contour, and in rebuilding 
facial and cranial contour rendered poor 
b}' external trauma and/or b}' suppurative 
processes. 

For a long period following the emer- 
gence of cartilage as the corpus electum 
for the purposes above stated, the source 
of the cartilage was almost wholl}' con- 
fined to the patient who was to be the 
recipient of the implant. This procedure 
still has its adherents among some plastic 
as well as cosmetic surgeons. Maliniac^ as 
recently as August, 1945, advocates trans- 
position of the upper lateral nasal cartilages 
to fill defects in the middle third of the 
dorsum nasi. It is interesting and somewhat 
ironical that in the very issue of the 
“Archives” that contains Maliniac’smanu- 
script, Griesman" points out that these 
very cartilages transposed by Maliniac 
are necessarj- for the nasal pjTamid to 
resist narrowing of the nasal cavity. 

This procedure came to be known as 
the iso implant, and 3'ielded suitable 
cartilage. It was timely in each instance, 
since the cartilage was obtained at the 
operation at which it was needed, and its 
structure and consistency was adequate, 
since most patients who sought cosmetic 
corrections were subjects of ages possessing 
cartilage that was of sufficient hyalin 
content, had adequate tensile strength 
and was generally shapeable to meet the 
exigency of the particular case. Preserva- 


tion problems just did not exist, since each 
patient ipso facto was an excellent material 
source for his own needs. 

Disadvantages, however, were legion. 
Each cosmetic surgical operation requiring 
cartilage implantation of necessit}’’ had to 
be fathered by a prior operative procedure, 
which was definitely a non-cosmetic one; 
i.e,, the surgery incidental to obtaining the 
cartilage. Since the cartilage was generall}'^ 
obtained from the thoracic cage, it pro- 
duced debility and morbidit}^ out of all 
proportion to the morbidity produced by 
the actual cosmetic correction. In one of 
the author’s cases, the patient developed a 
circumscribed pulmonary congestion, with 
pleuritic pain and fever, and was diag- 
nosed by the internist as suffering from 
induced pneumonia. In some instances this 
twin procedure also constituted a ' deter- 
rent for the individual seeking cosmetic 
correction. 

Time, however, had wrought changes 
that impelled cosmetic surgeons to seek 
and find other sources than the patient 
himself. The morbidity of the parent 
operation and its deterring influences on 
the patient, were not alone the causes that 
impelled the cosmetic surgeon to seek other 
sources. The dynamics of time and the 
mutations of modes also acted as com- 
pelling stimulants for the search. Patients 
no longer parenthetically in the younger 
generation, appeared on the scene desiring 
cosmetic corrections. Adults whose ages 
had wrought phj^siological changes in 
their own cartilage, changes which had 
rendered it inadequate for implants, were 
impelled by economic strivings, and some 
by their egos, to seek belated corrections 
of their aging facial contours, Thus the 


* Presented at the annual meeting of the American Otorhinologic Society for the Advancement of Plastic and 
Reconstructive Surgerj- at the New York Academy of Mfedicine, November 15, 1945. 
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Fig. I. Patient with depression of lower third of 
nasal pyramid, resulting from a blow sustained 
in a boxing match. Surgical attempt at cosmetic 
correction three years previously ended in 
failure. Correction was clTcctcd by implant.a- 
tion of boiled homocartilagc from two separate 
ethnic sources. A strut of cartilage from a 
melandcrm subject was employed for the eleva- 
tion of the n.asal tip. A strip of cartilage from a 
leucoderm subject was implanted over the 
. dorsum. Both implantations were accomplished 
at the same operative session. 

homo-implant came Into being and today 
is generally employed by cosmetic surgeons 
as the cartilage implant of choice. 

SIGNIFICANCE OF SOURCES 

With the emergence and the adoption of 
the use of the homo-cartilage implant, 
there arose the problem of preservation 
of the cartilage after it was obtained 
from its suitable source. Suitable source is 
not here referred to categorically, since not 
all are agreed on the suitability of the 
source. Straith and Slaughter® advocate 
the use of middle-aged cartilage, for the 
reason, they state, that such cartilage does 
not contain too much fibrous tissue, nor 
has it undergone too much calcification. 
Many others, including this author, have 
found middle-aged cartilage too brittle. 



Fig. 2. Appearance of patient three months subse- 
quent to implantations. No difTcrcncc in inten- 
sity of reactions was discernible at the Sites of 
implantation. 

and have been inclined to employ the 
cartilage from subjects thirty-five to forty 
3'ears of age, after having planed way the 
outer or fibrous portion. Suitability is thus 
somewhat of a moot question. 

Straith and Slaughter® also adduce the 
collective observations of Born,'* Rand 
and Browne® and Ullman,® together with 
others. Quoting them, “That, in general, 
transplantability increases with the onto- 
genetic and phylogenetic primitiveness of 
the organisms which serve as hosts and 
donors, . . . and emerge with the follow- 
ing dictum of their own : . . . The further 
removed the relationship of individuals, 
the fewer chemical characteristics the 
individuals have in common, and ni 
attempting transplantation of tissues be- 
tween individuals, the presence of these 
unlike chemical characteristics in donor 
and host is the basis for reaction.” 

This author has repeatedly utilized 
cartilage from a Japanese subject, and 
from a colored subject, for transplantation 
into caucasion hosts. In two cases (to be 
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illustrated) he has implanted cartilage 
from twin sources as far apart as negro and 
caucasion, and Japanese and_ caucasion, 
into the same host, without obtaining any 
reaction difl'erential. In one case (to be 
illustrated) heterogenous, (bovine) carti- 
lage was implanted. This implant did 
produce an increased reaction, which can 
be utilized in some instances as ends in 
themselves. Caucasion cartilage was in one 
case implanted into a Chinese recipient 
without any noticeable reaction difl'erential. 

It is not amiss to note at this juncture 
that the author’s observations, resultants 
of experience as they are, while pointing 
divergences in suitabilities of cartilage 
sources, impart data of perhaps greater 
significance to the related science of 
anthropology. It rests, of course, with the 
anthropoligist to evaluate and correlate 
them into his particular scientific scheme. 
However, to a profession ministering to 
the ailings of a badiv disordered world 
these observations bear with them corol- 
laries of major significance. If trans- 
plantabilit}^ of cartilage is a coefficient of 
likeness of chemical characteristics, (as 
argued by Straith and Slaughter and the 
authors they quote, and by others not 
quoted,) these observations would def- 
initely indicate that ethnic differences as 
far as chemical characteristics are con- 
cerned, are purely mythical, or so infini- 
tesimal as to be undiscernible, and would 
deal a mortal blow to the racists generally. 
These observations indicate that God 
has created mankind in one general 
chemical image, even if the biblical quota- 
tion of “God created man in His own 
image”" is not accepted by all. Thej* also 
accentuate the principle of the venerated 
French philosopher Blaise Pascal (1623-62) 
as quoted by Huxley,® to the effect that 
“The whole succession of men through the 
ages should be considered as one man, 
ever living and always learning.” 

PRESERVATION AND STERILIZATION 

O’Connor® adopted the use of i part of 
1:1000 solution of merthiolate mixed with 



Fig. 3. Frontolateral view of patient with mal 
developed nasal p5Tamid. 


4 parts of normal sterile saline as a pre- 
servative for the cartilage, storing it in 
this solution under refrigeration, culturing 
and changing the solution at relatively 
frequent intervals. Straith and Slaughter® 
practice the same procedure. The term 
employed by each of these authors to the 
preservative solution is “merthiosaline.” 
O’Connor’s dictum of the above preserva- 
tion procedure has become relativel}’’ ex- 
cathedra, as it has had wide acceptance 
and usage, at least in this countr^L 

Lamont^" states that cartilage is taken 
from patients “in exitus,” fixed, and pre- 
served in merthiosaline. The phrase “in 
exitus” employed by Lamont, besides 
strongly Implying viability as desirable, 
produces a bewildering reaction even in 
the professional individual who may find 
himself in exitu. By way of comment, this 
author would insist, in his own particular 
case, that his own cartilage be removed {71 
statu post exituin. 

Straith and Slaughter® state: “Homo- 
grafts, whether used as fresh or as preserved 
material, have about equal advantages 
as far as the question of immediate 
result at the site of implantation in the 
new host is concerned. Live homo-grafts 
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Fig. 4. Lateral view of same patient as in Figure 
3 showing her average attitude of expression. 


are transplanted with the knowledge that 
they will probably become at least parti- 
ally necrotic and eventually be invaded by 
connective tissue, even though it may be 
more or less viable.” These authors con- 
tinue; “The preserved cartilage . . . will 
not be viable but will act as a tolerated 
foreign body, and, because there Is no 
active metabolism, it will not initiate such 
active tissue response on the part of 
the host.” It is difficult to reconcile 
the authors’ statements with their ad- 
vocacy of the use of mild merthiosaline as 
preservative. 

The procedure of the three authors suc- 
cessively referred to above is generally 
representative. The statements and tech- 
nics of these authors emanate an aura of 
adherence to viability. In the application 
of these technics, these authors definitely 
practice in proximity-to-viability fashion. 
Thus, O’Connor tends to confirm the 
aura of viability by stating that in particu- 
lar cases he injects merthiosaline into the 
graft bed. Inferentially this mild merthio- 
saline inhibits and destroys pathogenic 
organisms of live organic composition, 
without having the same effect on organic 



Fig. 5. Later.1l view of same patient three 
months following reconstruction of dorsum 
by implantation of boiled cartilage from xan- 
thoderm subject. The nasal tip remains rela- 
tively low for optimum cosmetic result. 

tissue in the graft bed. Straith and Slaugh- 
ter state: “Too great a concentration of 
mercurial salts in the cartilage may result 
in a purely chemical irritation in the new 
host. An effort to maintain as nearly as 
possible a phj'siologic solution and yet 
maintain steriliyt is the method of choice. 
In brief, the last sentence admonishes the 
reader to adhere as close to viability as 
feasible. Yet these authors conclude that 
preserved cartilage is more suitable and, 
as implants, will be better tolerated by the 
recipient. Lamoht remains even closer to 
viability by his removal of the cartilage 
from subjects “in exitus” as he states. 

In the opinion of this author these 
procedures are not only non sequitur but 
assume an aspect of sheer sophistry when 
considered vis-a-vis the acceptance by all 
of these authors, that the foreign body 
implant is the optimum implant. If cos- 
metic surgery is a science as well as an 
art, the scientist in the cosmetic surgeon 
should, and, indeed must, act on his 
intelligence of scientific data, and on the 
conclusions he has reached. If sterile 
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Fig. 6. Lateral view of patient two niontlis fol- 
lowing second iinplant.ation. A Ijoiled cartilage 
strut from a leucoderm subject was implanted 
via the .sublabial route for the puri>osc of 
raising the nasal tip after loosening the colu- 
mellar base. No dilfercnce in tissue re.action 
was discernible. The .slight elevation of the 
nasal tip ad'orded that stibtle entity which 
yielded the de.sired cosmetic result. 

preserved cartilage is deemed optimum 
for implantation purposes, do not the 
methods of the above authors stand out in 
bold relief as contradictory? What better 
means of obtaining this desired end is 
known to the medical profession than 
accepted adequate chemical preservatives, 
and/or the destruction of pathogenic 
organisms by the all accepted method of 
boiling? 

author’s method of preservation and 

STERILIZATION 

This author has adopted procedures 
giving practical effect to this reasoning. 
Cartilage obtained in the usual manner has 
been employed. Two of the sources were 
from subjects who had been embalmed and 
prepared for burial three days previous; 
one a xanthodermic (Japanese) subject, 
the second a melanodermic (negro) sub- 
ject. The cartilage from a third leucodermic 
source was dispatched to the author’s 
office in a lo per cent formalin solution. 



: . ... . i 


Fig. 7 . Front view of same patient two 
months following second implantation of 
boi I eel horn oca rt i 1 age. 

In each instance the cartilage upon reach- 
ing the author’s office was vigorously 
boiled for twenty minutes. It was found 
that the enucleation from the perichon- 
drium was greatly facilitated. The cartilage 
was then placed in a 50 per cent solution of 
alcohol and kept therein at room tem- 
perature until the need for it arose. In 
one of the cases (to be illustrated) hetero- 
cartilage was employed. 

When need for the implants arose, the 
vessels containing the cartilage were taken 
to the hospital. Pieces of desirable size 
were removed from the alcohol, washed in 
tap water, wrapped in gauze, and boiled 
vigorously for twenty minutes in the 
sterilizer, together with the instruments. 
The boiling removed all trace of the pre- 
servative. They were then brought to 
the operating room by the attendant 
nurse, shaped to fill the particular contour 
deformity, perforated and implanted in 
the routine manner. As previously stated, 
cartilage from negro and Japanese subjects 
were implanted, together with cartilage 
from Caucasians, into the same caucasion 
recipients in combined or in separate 
operative sessions. Results have been 
uniformly favorable. Some cartilage will 
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Fig. 8. Patient with extensive depression of 
forehead following surgical removal of por- 
tions of the anterior tables of the frontal 
bones, subsequent to injury sustained in a 
motorcycle accident. 

exhibit a slight tendency to curling follow- 
ing its removal from the sterilizer after 
boiling. This is a fortunate occurrence, 
since it apprises the surgeon the direction 
of possible post operative curling, and thus 
yields a guide to the placing of the implant. 


Fig. 9. Appearance of patient following im- 
plantation of iso-cartilagc. Implant.ation 
was effected through entrance at the site of 
the old longitudinal scar on forehead. 

Patient developed pulmonary congestion 
at site of removal of cartilage, with un- 
eventful recot'erj'. 

Further e.vperimentation can alone deter- 
mine the quantitative and temporal as- 
pects necessarj' for accomplishing the 
desired panniculus 


HETEROCARTILAGE IMPLANTS 

Heterocartilage Implants (bovine) hold 
promise of major importance to cosmetic 
surgeons for use in locations where a 
panniculus is desired either as an end in 
itself, or as an end in combination with the 
substantive cartilage. Where soft cushiony 
parts are maldeveloped or become de- 
pressed following destruction of soft sub- 
cutaneous tissue by trauma or other 
pathological processes and require eleva- 
tion for cosmetic improvement, hetero- 
cartilage may be implanted for its reaction 
in producing the fibrotlc invasion integral 
to its encapsulation, and may be removed 
when the panniculus composing the cap- 
sule has attained the desired elevation. 


ADVANTAGES 

An appraisal of the procedures advo- 
cated in this paper reveals definite ad- 
vantages over the procedures generally 
in vogue! 

1. They give practical expression to 
the conclusion agreed upon b^'^ all cosmetic 
surgeons that foreign body cartilaginous 
implants are preferable to viable cartilagin- 
ous implants. 

2. The methods of preservation and 
sterilization ascertain the annihilation of 
viability by rendering the cartilage Implant 
an inert foreign body. 

3. They bring into use additional sources 
of suitable cartilage for implantation, 
eliminating the need for limitation of 
cartilage sources to subjects of co-ethnic 
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Fic. lo. Patient sufTcred injury in early child- 
hood resulting in depression of the bony 
interorbital region, the superior portion 
of the nasal bones, and the superior inner 
portions of the orbital margins. Subinte- 
gumentary fascia was destroyed resulting 
in adhesion of the integument to tlie 
periosteum. 



Fig. II. This illustrates patient’s reaction to 
heterocartilagc (bovine) implantation and 
is not submitted for its cosmetic accom- 
plishment. The implant was well tolerated 
and produced an overabundance of fibrotic 
reaction. A single implant was necessary. 
Human cartilage dimensions proved inade- 
quate for supplying an implant as needed. 


descent. Otherwise stated, they permit 
cartilage Implantation from xanthoderms 
to leucoderms, from melanoderms to leii- 
coderms, from leucoderms to xanthoderms, 
singly or in combination. 

4. These methods of preservation elim- 
inate the need for refrigeration and frequent 
changing and culturing of the preserving 
fluid. 

5. The boiling extracts any trace of 
water-soluble proteins that may be present 
in the scant fibrils or in the lymph channels 
of the cartilage, and ensures sterilization 
of the implant. 

6. The boiling removes all traces of the 
preservative, thus removing the possi- 
bilit}^ of chemical irritation to the bed 
receiving the implant. 

7. These procedures introduce into usage 
the heterocartilage implant as a means for 
its reaction-begetting value of producing a 
panniculus where subcutaneous soft tissue 
needs filling. They render feasible the use 
of heterocartilage implants as ends in 
themselves, or in combination with their 


use as a means for production of the 
panniculus. 

CONCLUSIONS 

1. Implants of boiled human cartilage 
produce minimal reaction in the host. 

2. Ethnic dift'erences within the human 
genera do not affect transplantability of 
cartilage. The cartilage from subjects of a 
given ethnic group is transplantable to 
subjects of another ethnic group without 
producing discernible reaction differentials. 

3. Cartilage from two subjects each of 
which belongs to a separate ethnic group 
is transplantable in combination to sub- 
jects who belong to neither of the ethnic 
groups of the donors, without producing 
discernible reaction. 

4. Heterocartilage (bovine) is trans- 
plantable to the human, and holds promise 
of becoming the implant of choice because 
of its coefficient of increased reaction in 
locations where subcutaneous soft tissues 
require elevation. It may be employed as a 
means for attaining the elevation of the 
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soft tissue, or as an end, itself to be re- 
tained, or in combination. 
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The main indications for bone grafting in the mandibvilar region arc (1) 
non-union resulting from bone loss, initial or due to sequestration, and 
(2) mal-union, in association with bone loss, causing dysfunction and 
deformity. 

From “Surgery of Modern Warfare” edited by ]-lamilton Bailey (The 
Williams and Wilkins Company). 
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DISKS 
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F ifteen years. ago in most of our 
Marine hospitals there was always a 
small group of patients suffering from 
a condition which we termed “chronic 
sciatica” or “chronic sciatic neuritis.” 
There was no specific therapy for this 
affliction, and it was treated with rest, 
traction, back supports, physiotherapy, 
manipulations and various injections in 
the region of the sciatic nerve. Under this 
regime some improved but others con- 
tinued to suffer in spite of all treatment. 
Some were forced to resign themselves to a 
life of chronic pain and invalidism. 

In 1934, Mixter and Barr^ presented 
their classical studies on protrusion of the 
intervertebral disks as a cause of low back 
and sciatic pain. The results of this work 
and later contributions by others have led 
to a better understanding of sciatic pain. 
We now believe that primary sciatic 
neuritis is rare and that chronic sciatic 
pain is usually produced by a ruptured 
intervertebral disk. 

The ruptured disk syndrome is fre- 
quently described as a low back pain with 
sciatic radiation. While this description is 
essentially correct, the low back pain has 
frequently been allowed to dominate the 
picture. The pain is a nerve root pain with 
radiation over one of the dermatomes of 
the sciatic nerve. The causes of low back 
pain are many and in our e.xperience the 
percentage due to ruptured disks is small. 
Less than one patient in fifteen admitted 
to this hospital for low back pain has 
findings consistent with a ruptured inter- 
vertebral disk. There is little justification 
for the diagnosis where low back pain 
exists without sciatic radiation. 


VIRGINIA 

PATHOLOGY 

The intervertebral disk is composed of a 
tough, outer fibrocartilage with a soft 
central portion, the nucleus pulposus. 
Rupture of the fibrocartilage occurs rather 
constantly in the posterior and lateral 
portion at the point where the emerging 
nerve root crosses the disk. A portion of 
the fibrocartilage is extruded beneath the 
posterior longitudinal ligament and may 
rupture through the ligament to lie in 
direct contact with the nerve root. The 
extruded mass of fibrocartilage is forced 
backward and compresses the nerve root 
against the lateral margin of the ligamen- 
tuni flavum. The nerve root is sometimes 
flattened and may show considerable 
swelling and inflammator}’ change. (Fig. 
u) 

Approximatel}’^ 90 per cent of all rup- 
tures occur at the fourth or fifth interspaces. 

There is some evidence to show that a 
partially protruded disk may be replaced 
by manipulation." Such replacement is 
'certain!}^ impossible after the protrusion 
becomes complete. 

SYMPTOMATOLOGY 

A careful histor}^ will sometimes elicit a 
stor}^ of repeated attacks of low back 
pain preceding the onset of sciatic pain; but 
the sciatic pain may develop with no 
previous histor}’’ of backache. It is con- 
ceivable that in the early stages of rupture, 
before nerve root pressure occurs, some back 
pain might be caused by the local damage 
and inflammation at the rupture site. Once 
pressure on the nerve .root develops other 
symptoms are largeR submerged. The pain 
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Fig. I. A, lateral view of spinal cord lying in the 
bony canal (diagrammatic). The normal re- 
lationship of the nerve root to the intervertc- 
bral disk is shown, b, here is a moderate 
protrusion of a ruptured disk pushing the nerve 
root posteriorly. The ligamentum flavum 
against which the nerve root would be com- 
pressed is omitted for clarity. 

most frequently radiates into the hip or 
sacro-iliac region. It is this characteristic,' 
the radiation of the pain into the posterior 
hip, which in the past has commonly led 
to the diagnosis of sacro-iliac strain. 
Sacro-iliac strain is now considered a 
very rare injury, but the diagnosis was 
quite common only a few years past. The 
radiation of pain from a ruptured disk 
may stop at the hip or continue into the 
leg or foot. A most important diagnostic 
point is that the pain does not involve 
the entire sciatic nerve distribution as 
would occur from a peripheral neuritis. 
It involves one nerve root and symptoms 
arc confined to this one dermatome. The 
most commonly involved root is Sj caused 


by a ruptured disk at L5. The pain com- 
monly radiates to the heel, small toe or 
lateral surface of the foot. If rupture 
occurs at L4, the pain may radiate down 
the lateral surface of the leg to the middle 
toes or occasionally the great toe. Anes- 
thesia or numbness on the lateral surface 
of the leg is common in ruptures of both 
L4 and L^. An exaggeration of pain on 
coughing, sneezing or sudden strain is 
usually noted. Motor weakness is some- 
times present in the calf or hamstring 
muscles. More than one nerve may be 
involved in the large disk protrusions and 
actual paralysis may exist. 

The patient usually sits on the un- 
affected buttock. Bending or straight leg 
raising causes an e.xaggeration of pain. 
The pain is usually persistent in all 
positions, but lying is somewhat more 
comfortable than standing or sitting. 

Exacerbation and remissions are charac- 
teristic of the disease. The cause of such 
cycles is not well established, but it seems 
probable that inflammatory swelling in 
the region of the protruded mass plays 
some part. The occasional relief afforded 
by spinal fixation, traction or chiropractic 
manipulations is perhaps due to replace- 
ment of a partially protruded disk. 

DIAGNOSIS 

Pain is the outstanding characteristic 
of the ruptured disk syndrome. Pain is 
out of all proportion to .v-ray or physical 
findings. A careful history is therefore 
essential. A history of injurj’^ is present in 
only 50 per cent of our cases. Following 
a twisting strain there is sensation of a 
“slip,” or something giving way in the 
lower back; or symptoms may begin as a 
vague pain which gradually radiates into 
the posterior hip and which becomes 
increasingly severe. Occasionally^ pain be- 
gins in the lateral calf or foot without hip 
or back pain. The pain is exaggerated by 
coughing, sneezing, straining or lifting- 
There is a tendency- to spontaneous remis- 
sion with or without treatment, but m 
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Tio. a. A, tlic original operation for removal of ruptured intervertebral disks. 
Tiic lamina and spinous processes were removed to provide wide exposure. 
Some spinal weakness always followed, n, hemi-lamineciomy, a modification 
of the original operation, in which half of the I.'imina and all 'of the spinous 
jiroce.sses were preserved. Adequate exposure was provided, but some spinal 
instability often followetl. c, the operation which is now used. The liga- 
mentum llavum is removed from between the lamina on one side. A small 
portion of the lamina is usually trimmed away above and below. Adequate 
exi>osure is obtained and the stability of the spine is preserved 

the more severe cases the pain never root pressure usually at Li or 1 
entirely disappears. diagnosis should be made on a r 

Physical examination usually shows basis, 
some decrease in the achilles reflex, di- .^-ray studies are of value in 
minished sensation along the lateral surface primary disease of the vert 
of the leg and anide, and slight atrophy of structural abnormalities. The 
the calf muscles. The knee jerks are seldom sometimes show narrowing at tl 
affected, but secondary atrophy in the interspace, but in general .v 
quadriceps muscle group is not uncommon, more negative than positive v; 
There is usually a list in the lumbar spine diagnosis. Myelography is ii 
to the affected side. Straight leg raising and should be used rarely- unlej 
on the side of the lesion is painful. Tender- nosis is obscure or tumor is 
ness to percussion is sometimes present in Radiopaque oils are diflicult 
the lower lumbar region directly over the from the spinal canal and myel 
rupture site. sometimes misleading. Where 

Rarely there is pain and anesthesia laterally placed rupture exists, n 
bilaterally if the protruded disk is large, may be negative and may actus 
and causes pressure on the cauda equina, rather than clarify the pict 
If neurological findings are present bi- radiopaque oil is used, pantO] 
laterally, a tumor rather than a ruptured sesses the advantage over lipioc 
disk should be suspected. The classical easier to remove Rom the sp 
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Fig. 3. A, sagittal section through lumbar spine. A ruptured intervertebral 
disk is shown compressing the nerr’e root on the left. The normal position 
of the root is shown on the right. The ligamentum llavum is omitted for 
clarity, n, method of subperiosteal dissection of lumbar muscles and fascia. 

Fig. 4. A, the lumbar muscles have been retracted laterally, the nerve root and 
dural sac retracted medially, and a curette has been passed down into the 
inters'ertebral space, n, the protruding portion of the disk has been removed, 
together with the degenerated central fragments. TIic nerve root now lies 
free. 


of more value than A'-ray plates alone. 
To achieve maximum information the oil 
should be gravitated up and down the 
spinal canal under fluorscopic observation 
and spot films made when a filling defect 
is noted. After diagnostic studies are 
completed the iodized oil should always be 
removed. 

TREATMENT 

The treatment of a ruptured inter- 
vertebral disk should be conservative 
unless the pain and disability is of suf- 
ficient severity to warrant operation. 


Undoubtedly there are many cases of 
mild protrusion which have subsided under 
the usual regimes of rest, physlotherap}' 
and lumbar supports. Such measures 
should be tried on all patients during the 
first attack. When attacks are recurrent 
and severe, operation is the only method of 
affording permanent relief. The relief is 
frequently spectacular. Many patients on 
the day following operation volunteer the 
information that the sciatic pain has 
completely disappeared. 

The operation itself has been greatly 
modified over a period of years. In the 
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beginning a wide removal of two or tliree 
lamina was considered necessary*. (Fig. 
2A.) Considerable back weakness always 
followed such a procedure unless a spinal 
fusion was also done. Later the operation 
was reduced to a hemi-laminectomy in 
which the spinous processes and articula- 
tions were not disturbed. (Fig. 2B.) Back 
weakness was not so noticeable after this 
modification was instituted. 

In the operation which is now used the 
ligamentum flavum is remoA'ed from be- 
tween the lamina and only a small portion 
of the lamina above and below the lesion 
is trimmed away. The ner\’e root is re- 
tracted, the protruding portion of the disk 
removed and the intervertebral space is 
thoroughly curetted. If there appears to be 
developmental or congenital weakness or 
excess mobility present, the articular 
facets are also thoroughly curetted and 
bone shavings turned down from the 
lamina and spinous processes. There is 
abundant evidence to show that after 
such an operation the spine instead of 
being weakened is stabilized by fusion 
between the vertebrae. The patient is 
usually out of bed in seven to ten days 
and returns to work in four to six weeks. 
(Figs. 2C, 3 and 4.) 

During the past seven years, we have 
operated upon one hundred patients for 
ruptured intervertebral disks. The diag- 
nosis has been confirmed in ninety-one 
cases. Eighty of the patients in the proven 
cases have been completely relieved of all 
sciatic pain. Results in the others have 
varied from none to almost complete relief. 
Strangely enough of the nine cases in 
which no evidence of a rupture was found, 
three of the patients have been relieved of 
their pain. There has been little in our 
experience to justify such diagnoses as 
hypertrophied ligamentum flavum, con- 
cealed disk or disappearing disk. A rup- 


tured intervertebral disk is as readil}^ 
demonstrable as a ruptured appendi.x, 
and unless it can be demonstrated the 
diagnosis is unwarranted. The three pa- 
tients who had no ruptured disk 3^et 
obtained relief from operatioa undoubted!}' 
were suffering from nerve root pressure 
which was relieved at operation. Nerve 
root pain is occasionally due to spondylo- 
listhesis, bony spurs of arthritic origin 
and developmental or traumatic defects. 
Such causes are in the minority and a 
ruptured disk is the most probable cause 
where the pain is unilateral, chronic and 
of great severity. 

SUMMARY 

1. Some of the more recent concepts in 
the diagnosis and treatment of ruptured 
intervertebral disk are presented. 

2. Only a small percentage of patients 
suffering from low back pain have findings 
consistent with this diagnosis. 

3. Myelography has largely been elimin- 
ated in the diagnosis and a neurological 
approach has been adopted, based on 
evidence of unilateral, single nerve root 
pressure. 

4. Operation should be reserved for 
those cases in which conservative treat- 
ment has failed. The operation itself has 
been simplified and the period of dis- 
ability greatly shortened during the past 
few years. 

5. In properly selected cases the re- 
sults from operation are gratifying and a 
return to full duty is usually possible. 
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Advantages of the gridiron incision in the 

TREATMENT OF CARBUNCLES* 

Urban Maes, m.d. and E. C. Heringman, m.d. 

NEW ORLEANS, LOUISIANA 


C arbuncles are relatively com- 
mon infections which present a 
surgical problem of major import- 
ance. The severity of these lesions is often 
augmented by complicating conditions 
such as diabetes, nephritis and arterio- 
sclerosis. These complications, especiall}' 
diabetes, have a markedly adverse effect on 
the healing, morbidity and mortality of 
such cases. 

In the effort to reduce morbidity and 
mortality and to speed up healing, a great 
many methods of treatment have been 
advocated. The mere fact that new 
methods are being evolved constantly 
implies that there is room for improvement 
in our armamentarium. 

In 1930, one of us (u, m.) suggested a 
gridiron incision in the treatment of car- 
buncles in the diabetic. It was observed 
that despite the tj^pe of treatment used, 
practically all patients developed a central 
slough which finally became detached, 
leaving an area which required either a 
prolonged period for re-epithelialization or 
the application of skin grafts. It was re- 
called bj"^ the senior author that as an intern 
he had seen the late F. W. Parham use the 
gridiron incision and it seemed that heal- 
ing was much more prompt in such cases. 

In the original paper the treatment of 
carbuncle and diabetic gangrene was dis- 
cussed. It was pointed out that the basic, 
underlying pathology of both conditions 
was quite similar. A spreading thrombo- 
phlebitis is apparent in both instances. 
The “line of demarcation,” which is the 
line of ulceration that separates the living 
from the dead tissue, can be seen if the 
patient lives long enough. In the localized 


gangrene of a carbuncle, there is always a 
deep red line with a white area just within 
this line. This line on section shows con- 
siderable leucocytic and round-celled in- 
filtration which acts as a real barrier to a 
free circulation in the inflamed area. With 
the idea of liberating this constriction and 
improving the circulation so as to leave a 
minimum of slough, the use of multiple 
longitudinal incisions was adopted. We 
believe the end results in a series of care- 
fully observed patients warrants the pre- 
sentation of this method of treatment. 

When a victim of a carbuncle is first 
seen, if the carbuncle is large, as many 
are, the patient seems to be a rather sick 
individual. The infected area is swollen 
and very painful, with a number of small 
openings discharging a very insignificant 
amount of pus. There is usuallj' some fever 
and constitutional reaction to the infection. 
If he is a diabetic, treatment has to be 
instituted promptly both locall}’’ and con- 
stitutionally. Diet and insulin are both 
used as indicated, but we all realize that 
control of the diabetes is not easy when a 
patient is running fever. This factor is as a 
rule promptly controlled when adequate 
drainage is established, and the elevated 
temperature reaches normal. Very fre- 
quentlj'^ patients who have required large 
doses of insulin maj’- be stabilized with 
attention only to diet once they have 
become free of fever. This same principle 
has been found to hold in diabetic gan- 
grene. In fact, temperature elevation as 
well as time element have alwa5fs had some 
prognostic significance in these cases. 

With a fever up to 102 or above in either 
diabetic gangrene or carbuncle we have 


’ From the Department of Surgery, Louisiana State University School of Medicine. Read before tlic \\'estcrn 
Surgical Association at Chicago, Illinois, November 30, 1945. 
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Fig. I. A, original lesion; moderately sized carbuncle on back, b, gridiron incision fourteen days 
later. Note clean appearance with evidence of healing; c, incisions healed in six weeks. 


learned to give a guarded opinion as to 
outcome. It has been stated that insulin 
loses 50 to 75 per cent of its ehiciency in 
the face of temperature elevation. This 
means that the diabetic with an infection 
has a double burden to bear and must be 
promptly, energetically and intelligently 
treated. The dual burden can be borne only 
for a limited time. 

In caring for carbuncles especially in 
diabetic patients, anesthesia is an im- 
portant consideration. Local anesthesia 
seems obviously contraindicated. Eth3dene 
has been our choice in most instances, or 
cN'cIopropane maj^ be used. The operative 
procedure is brief. We can thus avoid the 
use of ether to which there are the usual 
objections. 


OPERATIVE PROCEDURE 

1. Multiple longitudinal incisions are 
made about i to inches apart. The in- 
cisions must extend bej'ond the leucocj^te 
barrier into normal viable tissue in order 
to prevent interference to circulation and 
to help maintain viability of the newh^ 
created skin bridges. 

2. Bleeding as a rule is brisk but is easilj'^ 
controlled b}* gauze packing which is left 
in for twent^'-four hours. 

3. Wet dressings are applied to facilitate 
drainage. 

4. Packing is removed in twenty-four 
hours and subsequent treatment has varied 
with the individual surgeon. Azochlora- 
mide irrigations or compresses, i per cent 
carbolized solution, sulfanilimide and drj^ 
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Fig. 2 . A, original lesion; moderately sized carbuncle on back, b, cruciate incision twelve days 

later. There is’ no evidence of healing. 



A B 

Fig. 3. A, gridiron incision forty-eight hours after admission and treatment of huge carbuncle. 
B, same incision ten weeks later showing almost complete healing with no tissue loss. 


gauze, have all been used without any 
great difFerence being noted. When the 
original packing is removed, it is well to 
place small fine mesh strips of vaseline 
gauze between each of the incisions to 
prevent agglutination of the edges. 

5. Penicillin is now a routine measure 
but has not been used long enough for a 
full evaluation of its benefits. 

In the past five years we have observed 
21 1 cases of carbuncle. Of this group 102 
patients were treated bj' the gridiron 
incision and 109 patients treated by other 
methods. The average healing time in un- 
complicated carbuncles treated by grid- 


iron incision, that could be followed 
completely, was forty-three days, whereas 
fifty-six days were required for complete 
healing in similar cases treated by other 
methods. In diabetes and other compli- 
cated cases, the healing time was con- 
siderably prolonged. It is interesting to 
note that in general the carbuncles treated 
by the gridiron incision were larger than 
those treated in other ways. Despite this 
fact, the healing time was shorter. While 
this difference is not great, we believe it 
offers an advantage in the choice of 
methods for the care of these individuals. 
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Fig. 4. A, large carbuncle of back treated by means of gridiron incision. Photo taken forty-eight 
hours after admission; two skin bridges show signs of gangrene at the center, b, same patient ten 
weeks later; central arcA of two skin bridges has sloughed out; defect is closing up rapidly with a 
minimum of tissue loss and scarring. 


The outstanding advantage of the grid- 
iron incision is derived from the fact that 
there is a minimum amount of tissue loss 
and deformity. This can be shown best by 
pictures taken of actual cases. The three 
patients with large carbuncles shown in 
Figures i, 3 and 4 were treated with grid- 
iron incisions. For the purpose of compari- 
son, Figure 2 shows a patient treated by 
means of a cruciate incision. The car- 
buncles pictured in Figures i and 2 were 
somewhat similar in size and location. 
However, when Figure ib is compared with 
Figure 2B, the advantages of the gridiron 
incision are well demonstrated. Although 
the time element is approximately the 
same in both cases, the healing is progres- 
sing more rapidl}* in the former. The 
multiple incisions are closing with a mini- 
mum of scar and tissue loss, whereas the 
cruciate incision gives no evidence of 
healing. 

Figure 4 shows a patient who applied for 
treatment after several weeks of self- 
therapy. The central area of the carbuncle 
was gangrenous when the incision was 
made. This caused a slough in two skin 
bridges. Nevertheless, healing has pro- 
gressed rapidly, and the defect is closing 
with a minimum of tissue loss. The results 


obtained in Figures i and 3 can be expected 
when necrosis of the skin does not occur. 
It is well known that extensive tissue 
slough and skin necrosis take place when 
carbuncles are allowed to go untreated too 
long a time. Early drainage of these lesions 
cannot be stressed too highly, because it 
plays an important role in the ultimate 
viability of the skin bridges. This is 
especially significant in patients who are 
diabetic. 

The mortality figures in this series of 
21 1 cases are of interest. There were no 
deaths in 127 uncomplicated cases of 
carbuncle, regardless of the method used 
in treatment. However, in the fort3'^-seven 
complicated cases treated b}^ the gridiron 
incision, there were six deaths with a 
mortality rate of 12.7 per cent. In the 
thirt^^-seven complicated cases treated b}’- 
other methods there were three deaths with 
a mortality rate of 8. r per cent. Statistic- 
all}^ this difference is not significant. The 
overall mortality rate for 21 1 cases was 
4.3 per cent. Table i gives an analj^sis of 
the deaths in this series. We believe that 
it is especiall}'^ important to note that six 
of the nine deaths occurred in patients 
with diabetes. This serves to reemphasize 
the serious prognosis in these cases. The 
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4.3 per cent mortality finurc is too hif'h, 
I>ut until no educate our patients to apply 
for earlier treatment we will be w<^rkin}r 
under a handicap. 
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ANAl.VSIS or KI ATIIS 


Case 

No. 

1 

Oiuse of Death i 

j 

Type of 'I'reatment 

87 1 

j 

Dialietes -eoronarv ' 

Gridiron incision 


occlusion 1 


(v2 } fiiiU 

Gridiioii incisiuti 


urv 


f >3 

Diabetes —Uremia 

Gridiron incision 

73 

Diabetes — broncho- j 

Gridiron incision 

81 

pneumonia and men- ! 
ingitis 

^ Diabetes — pernicious 

1 

Gridiron incision 


anemia and heart tiis- 



case 

i 

85 

Septicemia 

! Gridiron incision 

175 

Diabetic coma 

Conserv.niivc .Manage- 



ment 

210 i 

Septicemia and brain | 

Single incision 


abscess 


187 

Psychosis — pubnonaty 
Collapse 

Single incision 


Mortality 4.3';;.. 


On the basis of our study of 2tt eases 
of carbuncle tlie advantages of the grid- 
iron incision can be summarized as follows:^ 

(1) It provides for adequate drainage; 

(2) it creates viable skin bridges which act 
as grafts to cover the defect; (3) it licals 
with a minimum of tissue loss, scarring and 


deformity; and fq) it rctjuircs fewer days 
for complete healing. 

rite .'ttuhors are indebted to \V. B. Stewart 
of the Art Department and .f. If. Phillips for 
their invaluable assistance, in photographing 
and collecting material. 
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LATE REPAIR OF TENDONS IN THE HAND* 


George V. Webster, m.d. 

Formerly Commander in the Medical Corps, U.S.N.R. 
PASADENA, 


M en who work with niachiner}^ or 
who handle sharp objects are 
constant!}' subject to injuries of 
the hand. Thus, quite apart from combat 
wounds, military personnel sustain a large 
number of injuries to the tendons of the 
hand which parallel the injuries occurring- 
in industrial accidents. The results of 
primary tendon repair are frequently dis- 
abled hands which require secondar}' 
operation. 

RESULTS OF PRIMARY TENDON SUTURE 

In spite of all that has been written 
about proper methods of primary tendon 
repair, errors are committed with such 
frequency that poor results are the rule 
rather than the exception following initial 
tendon suture. Suture of extensor tendons 
is most apt to give a good result while the 
repair of flexors is much less successful. 
Flexors which have been sutured at the 
wrist give the best results (Fig. i) while the 
result of repair in the palm is not as good. 

Primary suture of flexor tendons in the 
fingers still meets with failure at the hands 
of all but a few experts, and most of these 
cases result in disabilities which require 
late plastic repair. (Fig. 2.) 

. The reasons for poor results in primary 
tendon suture are: (i) anatomical, (2) 
bacterial, and (3) surgical. 

Anatomical. The flexors are more 
powerful than the extensors and thus 
overcome adhesions which form about the 
extensor tendons. In a large measure this 
accounts for the ease with which function 
returns to repaired extensor tendons. In 
addition, the absence of tendon sheaths 
about the extensors, except beneath the 


CALIFORNIA 

carpal ligament, allows more read}*^ move- 
ment of a repaired tendon in the areolar 
tissues. One further anatomical point 
predisposing to good extensor function is 
the “straight-line” pull of the extensor 
tendon over the dorsum of the metacarpals. 
The extension of the digital portion of the 
extensors is so coordinated with the action 
of the lumbrical and interosseus tendons 
that considerable movement is often pos- 
sible by compensatory action of these 
small tendons when the extensor is 
adherent. 

The flexor tendons show only slight 
differential motion at the wrist, differen- 
tiating into more individually functioning 
tendons in the palm, and supplemented to 
a considerable degree by the lumbrical 
muscles. Thus, acting as a unit, the}’’ 
can still give good function although they 
are considerably scarred. (Fig. i.) Aiding 
their return of function, following primary 
suture, are the flexors and extensors of the 
wrist which are powerful and tend to 
stretch adhesions in the flexor tendon 
compartment at the wrist. The tendon 
sheaths at the wrist are more gross struc- 
tures and do not sharply circumscribe 
an individual tendon as they do in the 
fingers. The pull of the flexor muscles is 
again exerted in a “straight-line” at the 
wrist so that all of the muscle power can 
act directly on the adherent portion of 
the tendon, loosening binding adhesions. 

In the palm, adhesion of a flexor tendon 
following primary repair is more disabling 
because motion of the tendon is in exact 
•proportion to the degree of flexion of the 
individual finger. The pull of the flexor 
muscle is nearly straight; but when the 


* From .the Division of Plastic and Reconstruction Surge^-, Department of Surgery, National Naval Medical 
Center. The opinions or assertions contained herein are the private ones of the writer, and are not to be construed 
as official or as reflecting the view's of the Na^'3’• Department or the Naval Service at large. 
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Fig. I. Patient C. Result three months after primary suture of flexor tendons 
at the wrist following a self-inflicted gunshot wound (.45 calibre) which 
passed completely through the wrist, tearing tendons to shreds. Although 
much scar tissue undoubtedly followed this repair, the result is excellent. 


wrist is flexed, power of the muscle is 
diminished where it pulls through the 
angle of flexion. Thus, there is not quite 
so much force exerted on the adherent 
tendon when the wrist is flexed. There are 
no tendon sheaths in the palm except for 
the little finger and the thumb and distal 
to the distal palmar flexion crease for the 
tendons of the index, middle and ring 
fingers. Repaired tendons, then, glide in 
the areolar tissue which surrounds them. 

In the fingers and thumb, the tendon 
must “pull around a corner” and is thus 
equipped with a gliding synovial sheath 
and lies in a firm tunnel of unyielding con- 
nective tissue. Primary repair of a tendon 
within these tunnels is followed by swelling 
of the tendon and, since the tunnel is 
unyielding, necrosis of the tendon occurs. 
The result is replacement of the tendon 
by scar and no function can take place. 
If the sublimis tendon is removed and only 
the profundus is repaired, and in addition 
the tunnel is split along its side or unroofed 
over the tendon suture line, necrosis does 
not occur but some adhesions always 
form. The pull of the flexor muscle, since 
it must pull through an angle, is never as 
effective in overcoming adhesions as it is 
in the palm and wrist. 


Bacterial. Tissue reaction to the initial 
injury and the surgical repair is greatly 
magnified by bacterial contamination. 
Koch, has emphasized the necessity for 
covering the wound with a sterile dressing 
as earljf as possible to prevent further 
contamination of the wound with bacteria 
from the nose and throat of those who 
examine the wounds. The first six hours 
after injury have been considered the 
period of maximum safety, and repair 
after this time has been felt to be contra- 
indicated. With the use of sj^stemic chemo- 
therapy with sulfadiazine and penicillin, 
it has been found safe to undertake some 
repairs at a longer period after injur)', 
up to twenty-four hours. Nevertheless, 
this extended time period should be 
utilized only for extensor tendons or for 
flexor tendons severed at the wrist or m 
the palm. 

Thorough soap and water cleansing of 
the entire hand and forearm, careful de- 
bridement of dirt and devitalized tissue 
and good skin preparation, added to the 
strictest aseptic technic in the operating 
room, will reduce bacterial contamination, 
and careless, haphazard attention to these 
procedures will increase bacterial con- 
tamination and produce a poor result. 
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A B C 

Fig. 2. Patient E. a, unsuccessful result following primarj' suture of fle.^:or tendons of the 
right ring finger performed elsewhere. The affected finger is inflexible except for the 
metacarpophalangeal joint, which is moved bj- the lumbrical and interosseus muscles 
B, result three months after total replacement of the scarred flexor tendons bj" a tendon 
graft. There is good movement in the proximal interphalangeal joint, but the terminal 
phalanx does not flex, c, result at eighteen months; good function has been restored 
but perfect flexion into the palm is still not possible. 


' A B 

■ ■ Fig. 3. Patient W. a, preoperative limitation of fle.xion of little finger 
due to adhesion of the sublimis tendon within the tendon sheath 
at the level of the proximal phalanx, b, result following e.xcision of 
both sublimis and profundus tendons and replacement with a 
tendon graft from palm to finger tip. Such a complete return of 
function, with extreme flexion of the terminal phalanx, is the ex- 
ception rather than the rule in tendon grafting. 





Surgical. The causes of failure in pri- 
mary suture of tendons in the hand are all 
too often due to poor surgery. The errors 
extend all the . way from poor surgical 
judgment of the patient’s general condition 
to failure in the many minute details of 
surgical technic which have been so liber- 
ally discussed in the surgical literature for 
many years, especialty by Bunnell, Koch 


and Mason. Wrong incisions continue to 
be a major cause of crippling deformity. 
Unnecessar}* trauma at operation, use of 
too gross suture materials, operating in a 
bloody field without a tourniquet, in- 
adequate suture technic and too early 
motion are but a few of the faults re- 
sponsible for non-functioning primary ten- 
don repairs, so that on the surgeon himself 
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A . B 

Fig. 4. Patient B. a, limitation of all motion of index finger due to severed flexor 
tendons at the base of the finger, b, function one year following total excision of 
scarred tendons and replacement by a tendon graft. Flexion is almost complete. 


must fall the responsibility for many 
failures. In all fairness, however, it should 
be stated that in a good number of cases, 
in spite of the application of the verj' best 
judgment and skillful technic, failures can 
and do occur. 

LATE TENDON REPAIR . 

If no initial surgery has been performed 
and the wound has been closed per primum, 
or if initial surgery has been skillful and 
gentle, yet a non-functioning result has 
occurred, the chances of obtaining a good 
result from late repair are best. If infection 
has occurred, foreign bodies have remained 
in the wound or multiple surgical pro- 
cedures have been performed, with re- 
sultant fibrosis, late tendon repair offers 
only a fair chance for recovery of function. 
If fingers have been ruthlessly opened by 
the primary operator, cutting across flexion 
creases at right angles and destroying the 
“pulley” mechanism in the fingers, little 
hope can be given for restoration of func- 
tion to a normal state. A moderate num- 
ber of these cases can be Improved by 
excision of all volar scar and replacement 
with a pedicle llap of skin and fat, beneath 
which a tendon graft can glide, but re- 
sults in these prolonged operative repairs 
are none too good, even in the hands of 
the most skilled operators. 


Fingers in \yhich joints are stiff, nerves 
are severed and other serious defects are 
present should not be considered suitable 
for late tendon repair. If the defects can- 
not be corrected by splinting, e.vercise, 
physiotherapy or surgical interference, 
the offending fingers should be amputated 
and the hand revised to make the most of 
its remaining functional parts. Many a 
patient, reluctant at first to part with a 
crippled digit of this type, begs to have it 
amputated after a trial at work. 

A hand with flexible joints, intact 
nerves and good circulation presents the 
ideal situation for late tendon repair, and 
improvement almost always follows plastic 
reconstruction. If all such cases are ana- 
lyzed on a purely objective basis, how- 
ever, it must be admitted, even by the 
strongest advocates of tendon surgery, 
that excellent results, with absolutely 
perfect return of function, are rare indeed 
with flexor tendons. (Fig. 3.) If a useless 
digit is converted to a useful one, if the 
strength of grip is returned to normal 
and if the capacity of the hand for useful 
work approaches normal, the patient is 
greatly pleased and the operator should 
consider his repair successful. (Figs. 2, 

4 and 6.) 

A final evaluation of results should be 
deferred for a year to eighteen months 
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Fig. $. Patient H. a, appearance of thumb. at 
operation for the late repair of a severed e.\ten- 
sor pollicis longus. There was complete inability 
to extend the terminal phalanx, b, trans%’-erse 
incisions used for insertion of a tendon graft 
from the palmaris longus tendon, c, plaster 
splint used to immobilize the grafted tendon 
following repair, d and E, end result three 
months after operation. There has been com- 
plete return of function. 


before any case is called a failure. Tendons, 
like bones, align their structure in the 
direction of the stress -which is put upon 
them, and often a finger -which flexes 
poorly at three months will be improved 
at six months and with active exercise it 
may be moving well six months to a year 
later. Premature re-exploration of an 
operated finger may forfeit all chance of 
final improvement. (Fig. 2b and c.) 

Techiic. The sterile, healed hand which 
needs late repair presents the surgeon with 
an immaculate, well nourished complex 
interior. His knowledge of anatomy should 
be absolute. His background of surgical 


training and e.xperience should be great 
enough to cope with any surgical com- 
plexity which may arise. Meticulous skin- 
preparation and aseptic technic must, of 
course, be flawless, and the surgeon should 
approach the tissues with positive clarit}^ 
of purpose, yet maintain an artful delicacy 
in all his movements. 

A bloodless field, secured by a pneumatic 
blood-pressure cuff tourniquet about the 
upper arm, gives necessary visibility and 
has made possible all successful surgery of 
the hand. Although some authors have 
repeatedly left tourniquets in place for 
several hours, it seems more in keeping 




A n 

Fig. 6. Patient O. a, prooperalivc view of crushed right Iiand wiili adhesion of all extensor tendons 
as well as total loss of function of the Ilexors of the little finger, n, postoperative result one year 
following complete release of extensor adhesions, repair of malunited nietacarpais and tendon 
graft to the flexors of the little finger. 


with basic latvs of cellular physiology to 
allow a “rest period” of ten minutes out 
of every hour during which the tourniquet 
is deflated and normal circulation is re- 
stored. At the end of this time the arm is 
elevated for a few moments and the 
tourniquet is re-inflated. 

Incisions should be thoughtfully planned, 
keeping in mind the exposure necessary 
for the particular tendons involved and 
the necessity for conformation with the 
normal folds and flexion creases of the 
skin. Extensor tendons can be repaired 
through two or more transverse incisions, 
conforming to the normal skin lines of 
the dorsum of the hand. (Fig. 5.) Flexor 
tendons are exposed in the fingers through 
mid-lateral Incisions, which lie dorsal to 
the digital nerves and vessels, and in the 
palm through a broad based palmar flap, 
the margins of which coincide with or 
parallel the flexion creases. Supplementary 
Incisions in the wrist are made transversely 
when necessary. 

Scars on the surface of the hand may 
alter elective lines of incision and one must 
be prepared to 'utilize a thick-split skin 
graft for closure, if necessary, where scars 
have been removed. If scarring is extensive, 
preliminary skin-grafts should be done at a 
separate operation, using pedunculated 
flaps of skin and fat when the scar directly 
overlies a damaged tendon. 


All deep scar should be removed, but 
careful preservation of tendon" sheaths 
should be maintained, if at all normal. 
Opening the sheath from the side permits 
preservation of the volar gliding surface. 
In the wrist, excision of excessive scar 
alone is frequently all that is necessary to 
give a good result. In the palm and in 
the fingers the sublimis tendon is routinely 
excised and reparative efforts concentrated 
on restoration of the profundus tendon 
alone. The long flexor of the thumb is 
treated as if it were a profundus tendon, 
which, in efl'ect, it is. 

Extensor tendons are exposed and re- 
paried by simple approximation, if pos- 
sible. Retraction of tendon ends is rarelj 
encountered in the fingers, but moderate 
retraction is to be expected where the 
extensors overlie the metacarpals. 

A segment of palmarls longus tendon is 
flat and approximates the size of the 
extensors. Thus, it makes an ideal graft 
for the shortened tendons. The long ex- 
tensor of the thumb retracts much farther 
than those of the fingers when they are 
severed, and hence almost always requires 
a tendon graft. (Fig. 5.) 

An alternative method is a tendon trans- 
fer from the extensor carpi radialis brevis 
tendon. Adhesions of the extensor tendons 
to the underl^dng metacarpals must be 
freed and occasionally insulated by fr^^ 
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fat grafts to prevenf re-adhesion. Con- 
comitant nial-union of metacarpal frac- 
tures should be corrected at the same time. 
(Fig. 6.) 

Flexor tendons are repaired b\" direct 
approximation in the wrist and hand, 
whenever possible, flexing the wrist during 
healing and relying on later active exercise 
and stretching to restore normal functional 
length of tendon. If retraction of the 
proximal tendon end is very great, a tendon 
graft is always used. 

In the fingers, flexor tendon repair is 
almost always performed by the use of a 
tendon graft. The basic principles behind 
tendon grafting for such defects are so 
thoroughly emphasized by Bunnell that 
his writings should be thoroughly studied 
by all who intend to practice tendon 
grafting. 

Severed nerves should be repaired b}' 
freshening and approximation whenever 
possible. Free nerve grafts from the sural 
nerve in the leg are used with success in a 
moderate number of cases. 

Closure of the wounds should be ac- 
complished without buried sutures in the 
subcutaneous tissue, to minimize foreign 
body reaction, and the skin edges should 
be carefully approximated. Pressure dress- 
ings of evenly distributed, fluffed gauze 
assure the best conditions for healing. 
Splints are used to maintain a relaxed 
position for the tendons. (Fig. 5.) Plaster 
of Paris bandages provide the most uni- 
versally useful splints; but metal splints, 
made individually before operation, are 
sometimes used and have the advantage 
that they can be boiled and applied to the 
hand while the wound is still open, Avhen- 
ever this is desirable. In the case of com- 
bined osteotomy and tendon repair, it is 
very helpful to be able to check the 
position of the bony fragments before 
the wound is closed and it is known that the 
position will not change throughout the 
healing process. 

When the patient is returned to bed, the 
arm is elevated on three pillows to aid 


venous and lymphatic return. Circulation 
can be checked easily if finger-tips are left 
exposed when the dressing is applied. The 
first dressing of the wound is usuall}^ left 
until the ei^ghth or tenth day, at which 
time all sutures are removed. 

AJter-care. Although temptation on the 
part of both surgeon and patient nia}" be 
great, movement of the repaired tendons 
before three weeks should not be permitted. 
Mason and Allen so conclusively proved 
the length of time necessary for healing, 
that there should be no question of earlier 
movement. Active exercise alone should 
be allowed from the fourth to the sixth 
postoperative weeks, after which time both 
active and passive exercise, physiotherapy 
and massage may be used vigorousl}^ 
but always within the limits of tolerance of 
the patient. 

If initial motion is unduly slow to return, 
a finger can be started into flexion by 
traction. This can be accomplished with a 
metal forearm splint with an “outrigger.” 
of rigid wire rod, bent to obtain a pull 'in 
the proper direction. A leather stirrup or 
an old glove can be used to grip the finger 
and this can be removed periodically for 
active exercise and ph3'siotherapy. It is 
our impression that fixed traction, with 
inelastic cord, is better than the use of 
elastic traction with rubber bands. The 
firm, fixed traction is made tighter each 
daj'-, and the gradual stead}" traction does 
not produce the soreness and stiffness in 
the interphalangeal joints which is so 
common with elastic traction. 

Time and willing cooperation on the 
part of the patient are the major factors 
in obtaining successful results in late 
tendon repair. A patient must be willing 
to utilize force, even though it hurts a 
little. He must be patient enough to spend 
tedious hours of active exercise and he 
must not be discouraged by the sometimes 
snail's pace to recover}". When all of these 
conditions have been satisfied the surgeon 
will have reconstructed, in a slight degree. 
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the wonder of the gliding mechanism in 
the finger. 

CONCLUSION 

Late repair of tendons in the hand is 
necessary because primary repair is often 
unsuccessful. The reasons for poor results 
of primary suture are anatomical, bacterial 
and surgical. Cases in which late repair is 
contemplated must be carefullj'^ selected. 
Details of technic and after-care are im- 
portant, but also the cooperation of the 
patient must be excellent if good results 


are to be obtained. Good results are 
frequent, but excellent results are rare. ' 
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If an extensor tendon is severed, a simple yet practical method is to 
suture the cut ends with stainless-steel wire, the same suture being made 
to unite the skin as well. Adequate splinting will prevent the tendon ends 
from pulling apart. 

From “Minor Surgery” edited by Humphry Rolleston and 'Alan 
MoncriefF (Philosophical Library). 



SPLENECTOMY IN FAMILIAL HEMOLYTIC JAUNDICE 

STUDY AND CURE OF PATIENT WITH NORMAL ERYTHROCYTE FRAGILITY 

AND OTHER UNUSUAL FEATURES 

Capt. Lester H. Eisendorf and Maj. James R. Broun 

MEDICAL CORPS, ARMY OF THE UNITED STATES 


F amilial hemoh-tlc jaundice has 
been recognized as an entity ever 
since its first accurate description by 
Minkowski^ in 1900' when he emphasized 
the familial tendency ol the disease. Its 
salient clinical and laborator^^ features 
are now so well defined that few errors of 
diagnosis occur. As early as 1887, Spencer 
Wells, of England, carried out the very 
first splenectomy for this condition with- 
out understanding its rationale. His patient 
was examined fopty years later by Lord 
Dawson- and found to be well. Today, 
while the beneficial effect of splenectomy 
is widel}^ recognized, the reason for the 
beneficial effect still remains somewhat 
obscure. 

The etiology of familial hemolytic jaun- 
dice continues unknown. Some workers, 
including Haden® and Naegaeli,'* have 
attributed the fundamental pathologic 
changes as being due to the production of 
an overly fragile microspherocyte in the 
bone marrow. They considered the sple- 
nomegaly, anemia and icterus as secondary 
•to these abnormal cells. On the other hand, 
Doan, Wiseman and Curtis-’ believed that 
the primary development of pathologic 
phagocytic action in the spleen, itself, 
causes secondary changes in the marrow 
and the erythrocytes. The ideas of Wise- 
man, Doan et al. seem more tenable to us 
since splenectomy affords complete cure, 
as many of the blood changes may persist 
for many years. 

More recently, other important con- 
tributions as to the cause of these hemolj’^- 
ses have been suggested. Of these, one of 


the most significant ideas is that of Dam- 
shek, Schwartz and Gross® who conclude 
the following: (i) Isohemolysins of the 
immune bod}" type were discovered in the 
serum of three cases of acute hemolytic 
anemia. (2) Anti-guinea pig hemolytic 
serum was prepared by the injection of 
guinea pig red cells into rabbits; this serum 
possessed all of the immunologic properties 
of the serum found in clinical cases. (3) 
Hemolysis of the red cells of the guinea pig 
in vii’o followed the injection of the serum. 
(4) By varying the dosage of the anti- 
guinea pig serum, various types of hemoly- 
tic syndromes were produced, formulating 
hemolytic anemia with hemoglobinuria, 
acute hemolytic anemia, and subacute 
hemolytic anemia. (5) Various t3"pes of 
blood pictures could be produced at will — 
microspherocytosis, increased erythrocyte 
fragilit}", reticulocytosis and pseudomacro- 
cytic blood pictures. (6) Their observations 
point to the conclusion that sphero- 
cytosis is due to the activity of hemolysin 
and not to an abnormal anatomic peculiar- 
ity or to a disturbed formation of cells in 
the bone marrow. Since increased fragility 
is the function of the increased thickness of 
the red cells, it is dependent upon the same 
cause. (7) They believe that hemolytic 
syndromes are due to hemolysin; possibly 
of different types and of course, in different 
amounts, functioning slowly in some cases 
and violently in others. The various blood 
pictures of the hemol^^tic anemia are in all 
probability due to the effect of varying 
activity of the hemolysis and modified by 
the individual variations. (8) Since the 


* From the Department of Surgery, Veterans Hospital, Portland, Oregon. Published with permission of the 
Acting Chief Medical Director, Department of Medicine and Surgery, Veterans Administration, who assumes no 
responsibility for the opinions expressed or the conclusions drawn by the authors. 
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experimentally produced hemolytic syn- 
dromes and the numerous clinical types arc 
closely comparable, the chief difference of 
the clinical syndromes may be a matter of 
the amount of functioning hemolysin 
present. 

While the idea of a hemolysin in the 
serum being responsible for the acute 
hemolytic anemia is a very attractive one, 
it has not been borne out by other in- 
vestigators. 

It is of interest to note that two features 
of the disease, while generally recognized 
as being necessary to diagnosis, may be 
absent. They are, first, the presence of 
relatively normal indices of red cell fragil- 
ity and second, the absence of reticulocyto- 
sis. We believe our case falls in the category 
of the former and represents one in which 
there is no appreciable alteration in red 
cell fragility, and yet has sufficient of the 
other important clinical findings to warrant 
a diagnosis of familial hemolytic jaundice 
as confirmed by the pathologist. 

While the significance of the increased 
fragility of the red cell has been recognized 
as early as 1907, when Chaufford" pointed 
out its presence, other recent investigators 
have shown that it may not be present 
and that normal fragility may occur. 
Bockus and Tuman® state that while 
microcytosis and increased fragility arc 
the most constant features of this disease, 
the fragility has been found to be normal in 
about 10 per cent of the cases. GUnnslen’ 
expressed the same opinion, too, finding 
normal fragility in 10 per cent of his cases. 
Hurley and Moore'® reported a case with 
normal fragility and normal reticulocyte 
count cured by splenectomy. Similarly, 
Dawson" found normal fragility in five 
out of forty cases studied. 

Another cardinal feature of the disease 
process is the presence of so-called micro- 
spherulosis. This was first described and its 
significance stressed by Naegaeli.'- Thomp- 
son'® states the opinion that spherical 
microcytes are as pathognomonic of this 
disease as sickle cells in sickle cell anemia. 
This opinion is open to controversy. It 


can readily be understood why globular 
cells or spherocytes are more readily 
affected by hypotonic solution than a 
normal erythrocyte which is biconcave. 
This is based on the physiologic observa- 
tion that when normal biconcave erythro- 
cytes arc placed in hypotonic solution they 
swell and become readily globular. Hence, 
if the cell is already' globular, its tendency 
to increased fragility' is readily understood. 
In physiologic experiments, Castle and 
Daland" conclude the following: Differ- 
ences in the susceptibility of various types 
of erythrocytes in hemolysis to hypotonic 
salt solution are due largely to difference 
in form and not to dilfcrcnces in osmotic 
behavior. Direct microscopic observations 
indicate that (i) hemolysis with a given 
type of erythrocyte is associated with the 
assumption of a spherical form in hypo- 
tonic plasma. (2) The 'more susceptible 
the erythrocyte to hypotonic hemolysis, 
the less hy'potonic is the plasma necessary 
to cause the assumption of the spherical 
form. 

Of additional interest is the relation of 
red cell diameter and fragility to hypotonic 
salt in various mammals. The following 
table of Vallerv Radot'® is rather graphic 
(Table 1.) 


Tahue I 



Dia. of R.B.C. 
in Microns 

Hemolysis Begins 
ej, Na. Cl. Sol. 

Man 

7.6 

.42 

Guinea pig 

7 - ? 


Monkey 

7-2 

.44 

Dog 

6.6 

.50 

Rabbit 

6.3 

• 52 

Horse 

6.2 

■54 

Rat 

6.0 

•J 4 

Cat 

5.6 

.60 

Goat 

5-3 

.72 


From the above we can readily' see that 
the smaller the cell the more easily' it is 
affected by' hy'potonic solution of sodium 
chloride. 

Apparently' then the significant defect 
which forms the basis of familial hemolytic 
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anemia is the presence of microspherulosis. 
However, the direct etiology of the defect 
remains unknown at present. It has been 
shown, however, that the spleen itself is 
not responsible for the increased fragility 
because in many instances following sple- 
nectomy, the fragility index remains high. 
Despite this, however, splenectomj'^ re- 
sulted in very distinct relief of our patient’s 
condition as manifested by the return of 
the red blood cells to within normal limits, 
absence of icterus and clinical well being. 

We believe then that this case represents 
the following unusual features: (i) Normal 
er}i;hrocyte fragility, (2) presence of very 
few circulating microspherulocytes. (3) 
Cases with these characteristics are rather 
infrequent in ,the literature. We believe 
that this patient is a true case of familial 
hemoI}i;ic icterus and has apparently 
rapidly been cured bj^ splenectom3% 

CASE REPORT 

A., a white male, age t^ventj'-two, a 
mail clerk, was admitted to the hospital on 
March 19, 1945, with the following historj’-: He 
stated that he was in reIati^'el3’• good health 
until October, 1942. At tiiat time he noticed 
marked lassitude and weakness. He consulted 
a local phj'sician who made the observation 
that he was jaundiced and also noticed that he 
had enlargement of his spleen. A blood count 
.taken at that time disclosed the presence of 
anemia. Apparently, it was thought that he 
was suffering from pernicious anemia and 
consequently, his phj'sician put him on intra- 
muscular liver extract. He continued on this 
management for about a month with slow but 
apparently distinct improvement. Following 
this, he stated, the next month he felt much 
better and was able to return to work. He 
believed that the jaundice was still present but 
diminished. He then continued to work along 
until Januarj^ 1943, at which time he was 
inducted into the military service. He was able 
to carry on his regular routine armj'' duties 
and was able to undergo basic training and 
continued along in armj’- service until August, 
I943 j at which time he developed another 
episode of weakness with exacerbation of his 
jaundice. At this time he was hospitalized at 
the Station Hospital at Fort Bliss. Studies 


there disclosed the presence of splenomegaly, 
anemia and jaundice. He was advised that he 
was probably suffering from a congenital type 
of hemolytic anemia, and it was suggested or 
recommended that he undergo splenectomy. 
He was discharged from the service at this 
time. Following discharge from the service, 
despite the absence of an}' specific therapy, 
he slowly improved, was able to return to work 
and then worked on and off for the next year 
or so until December, 1944. At this time he 
again developed a- recurrence of his marked 
asthenia and lassitude. He was unable to stand 
very long. He was again studied by a local 
physician and was again advised to undergo 
splenectomy. 

His past history was quite significant, 
particularly as respects his family history, as 
follows: His mother, it was said, suffered from 
chronic anemia with splenomegaly. She had 
been under management with liver extract 
for some time. A report of her peripheral blood 
study will be made subsequently in the course 
of this discussion. His father was living and 
well. The maternal grandmother was stated 
to have had a similar condition to that which 
existed in the patient’s mother, i.e., jaundice 
with anemia. The exact origin of this was never 
evaluated. There were two brothers and three 
sisters living and well. However, one of the 
sisters had an anemia of une.xplained origin. 
There was no apparent anemia or splenomegaly 
that had been noted in the sister. There was 
also a record of a blood cousin of the patient 
who is the son of a brother of the patient’s 
mother; he was reported as having anemia and 
splenomegaly. 

The patient had had the usual childhood 
illnesses. There were no other medical illnesses 
noted. He had had a tonsillectomy in childhood. 
There were no other operations noted and 
venereal disease was denied. 

Examination revealed a fairly well devel- 
oped, nourished white male, who was ambula- 
tory. There was a mild icteric tinge to the 
sclerae and conjunctivae. A moderate degree 
of pitting scars were found on his face, back 
and neck due to acne vulgaris. Blood pressure 
was 114/76. The head, neck, chest and heart 
borders were normal. There were no thrills, 
murmurs or arrhythmia. On inspection a dis- 
tinct bulging was noted in the left upper quad- 
rant. The spleen was very definitely enlarged 
so that the lower border of the spleen was felt 
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at a level of about four fingerbreadths below 
the costal margin and was at the level of the 
umbilicus. The liver and kidneys were not 
made out. There were no other masses demon- 
trable in the abdomen and no tenderness or 
rigidity. The genitourinary, musculoskeletal 
and neuropsychiatric sj'stems were essentially 
normal. 

Preoperatively, on March 9, 1945, the red 
blood count was 3,900,000; white blood count 
5,900; hemoglobin 77 per cent, platelets 312,- 
000; differential — polymorphonuclears 46 (4 
staffs); lymphocytes 46; monocytes 2; eosino- 
philes I , reticulocytes i .2 per cent. On March 1 5, 
1945, the red blood count was 4,190,000; white 
blood count 1,207; differential — polymorpho- 
nuclears 76 (3 staffs); Ijmiphocj'tes 22; 

monocytes 2,- eosinophiles i ;basophiles i, hemo- 
globin 77 per cent, sedimentation rate 8. On 
March 17, 1945, the white blood count was 
16,600; polymorphonuclears 78; lymphocytes 
21; eosinophiles 3; basophiles 3; reticulocytes 
u. (Just prior to the onset of this elevated 
white count, the patient had a mild upper 
respiratory infection with some pharyngitis.) 
There was some poikilocytosis and slight 
anisocytosis noted in the peripheral blood 
smear. (Throat smear taken at that time 
showed some Staphylococci aureus.) The white 
count taken on March 16, 1945, during the 
upper respiratory infection showed white blood 
count 10,007; differential relatively unchanged 
as of March 17, 1945. Red blood cell fragility 
test: March 19, 1945; Beginning hemolysis .44; 
complete hemolysis .38. This was preoperative 
erythrocyte fragility determination. This was 
repeated on March 16, 1945, and beginning 
hemolysis was noted as .46 and hemolj'sis was 
complete at .36. The normal limits are .44 to 
.32. Icteric index: March 9, 1945: 25. Van den 
Bergb's test: Delayed direct reaction. Sternal 
marrow study: March 17, 1945; Red blood count 
4,070,000; nucleated cells 109,800; differential 
— polymorphonuclears 16.5 plus 17 immature 
staff cells; lymphocytes 10.8 eosinophiles 2.1; 
basophiles .1; normoblasts 29; inegaloblasts .8; 
degenerates 3.1; neutrophilic myeloblasts 
16.4; eosinophilic myeloblasts .5; hemoglobin 81 
per cent. Peroxidase stain showed 79 per cent 
granular cells, 2i per cent non-granular cells. 
Gastric analysis: Ewald meal — amount ob- 
tained 22 cc.; total acid 48 degrees; free acid 
25 degrees; combined acid 18 degrees; no blood 
present. Urinalysis: essentially normal. Specific 


gravitj' 1028. There was no albumin or sugar. 
Examination of the urine for urobilinogen dis- 
closed presence of urobilinogen in moderate 
amount (March 13, 1945). Liver Junction test: 
Ceph. flocculation — ^4 plus. Takata Ara — 4 
plus. Van Den Burgh — negative direct reac- 
tion. Prothrombin time: A preoperative pro- 
thrombin time was requested but due to 
technical difficulties was not completed. Stools: 
Negative for blood. Determination of blood 
type and Rb factor: Blood type was “0,” and 
he was Rh positive. Blood smears of the peri- 
pheral blood: Counts of wet smears, showed an 
occasional (3 per cent) spherocyte; they were 
very distinctly in the minority, however. 
There was also a rare spherocjrte in the bone 
marrow studJ^ Studies for presence of hemoly- 
sins were not carried out. 

Chest plates disclosed the chest to be normal. 
Diaphragms were smooth. The heart and lungs 
were within normal limits. Gallbladder visual- 
ization disclosed faint visualization of the 
biliary tract, although the concentration rVas 
quite low'. The .v-ray impression was that of a 
faintly visualized gallbladder but w'ith^ evi- 
dence of a good emptj'ing time, indicating a 
normal functioning gallbladder. Radiograms of 
the skull, dorsal vertebrae, hands and pelvis 
were taken to rule out the possibility of 
evidence of bone marrow hyperplasia and 
hypertrophy. There w'as no evidence of any 
abnormality of the bony architecture of any 
of the above structures. 

Based on the above data we believed that 
w'e w'ere dealing with a case of congenital 
hemolytic icterus despite some of the atypical 
findings. Accordingly, splenectomj' was recom- 


mended and carried out on March 21, J945- 
There were no unusual problems at time ol 
surgery and the spleen was seen to be consider- 
ably enlarged, weighing 866 Gm. (Table n.) 

The specimen was submitted to Dr. Frank 
R. Menne, Pathologist, University of Oregon 
Medical School, whose report was as follows. 

Gross: Specimen consists of spleen. It is 
markedlj' enlarged — weighing 866 Gm. R 
measures 22.0 bj' 13.0 by 9 cm. in size. The 
cut surface is deep reddish purple. The trabe- 
culae arc increased in amount. The follicles 
are uniformly enlarged. They are pinhead m 
size. Bloody fluid can be scraped from the pulp- 

Microscopic Findmgs: The capsule of the 
spleen is intact. The pulp is filled with red blood 
cells to an incredible degree, so that the usual 
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markings arc missed although an occasional 
follicle can be seen. 

Pathological Diag 7 wsis: Splenomegalj' due to 
chronic hemolytic icterus. 

COMMENTS 

We believe that this case represents 
another instance of true familial hemolytic 
icterus with normal red cell fragility. In 
addition, the presence of very few micro- 
spherocytes in the peripheral blood (aver- 
age 3 per cent) is indeed unusual. In the 
case reported by Hurley and Moore, the 
same observation is made. As a matter of 
fact, they state at no time during the 
period of observation were they able to 
observe any microspherocytes. They also 
observed a normal reticuloc^'te count. 
It seems then possible to infer that in our 
case, the normal fragility here may be 
related to the paucity of spherocytes 
which are responsible for its increased 
fragility. On the other hand, normal 
fragility has been explained by some on 
the (Cheney^' Reynolds*®), basis that the 
reticulated red cells are more resistant to 
hemolysis than a normal red blood cell 
This hypothesis has not found much sup- 
port, but it could apply here in view of 
our findings of relatively high reticulo- 
C}Tosis. 

Of additional interest is the unusual 
hemolytic crisis occurring postoperatively 
with a drop in blood count to about two 
and a half million, etc. This is not readily 
explained and is most' unusual, post- 
operatively. On the other hand, pre- 
operatively, crises have been brought 
about by blood transfusions and are 
generally known. This has been emphasized 
in the literature, and it is generally 
appreciated with preoperative blood trans- 
fusions. In congenital hemolytic anemia. 
It is contraindicated even if the anemia is 
striking. It may indeed be fatal at this 
time, viz., preoperatively. 

On the other hand, transfusion after the 
splenic pedicle has been clamped is per- 
fectly safe. It is not often necessary be- 
cause of the so-called autotransfusion 


reaction which occurs with splenectomy. 
It is because of this reaction that splenec- 
tomy may be fairly safely undertaken even 
in ver^f anemic patients. 

The phenomenon of the autotransfusion 
reaction immediately following splenec- 
tomy is generall}’ known. Its value as a 
confirmatory diagnostic measure is ac- 
knowledged and generally appreciated in 
the literature. Similarly, absence of such 
reaction is highl}" suggestive of a probable 
poor result to follow. The phenomenon of 
autotransfusion has almost been univers- 
ally observed in typical hemol3^tlc anemia 
treated by splenectom3\ 

In the autotransfusion reaction the most 
significant response is the so-called reti- 
culocyte response to splenectomy as mani- 
fested b}'' a ver}' prompt rise of the 
peripheral blood count. However, along 
with this retlculoc^Te response there is also 
noted a ver^^ distinct rise in the white and 
platelet count as a result of the auto- 
transfusion. It is indeed striking to note 
that in our patient this reaction began to 
manifest Itself. There was a ver}^ distinct 
rise in the platelet count, in the white 
count and in the erythrocjTes. However, 
this was not sustained. While the platelet 
count and the white blood count con- 
tinued elevated, in about twent^'^-four 
hours the red blood count dropped verj^ 
abruptly. The patient’s pulse became ver}^ 
poor, and he appeared to be in shock. 
There was no evidence of an}'^ acute 
bleeding, however. The reaction probabl}" 
represents some unexplained t^^pe of hemo- 
l^^tic crises, the exact basis of which is not 
clear at this time. He was given several 
transfusions, and his red blood count 
began to rise inimediatel3\ His white 
count and platelet count continued high. 
In the few days following splenectomy^ it 
was observed that his reticulocy’^te count 
began to drop and approach normal and 
similarly'-, his icterus began to subside, 
and within a short time his icteric index 
was relatively normal. 

The indications, advisability^ and poor 
results of splenectomy’^ are indeed impor- 
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tant to bear in mind. True cases of congeni- 
tal hemolytic anemia give rather uniformly 
good results. The cases of so-called atypical 
or acquired congenital hemolytic anemia 
give uniformly poor results. Thompson 
finds such poor results in fifteen cases'^ 


chronic variety are poor risks. After a 
period of many years, they make a rela- 
tive adjustment to their disease. In any 
event, they may be benefited by liver 
extract and can be carried along quite 
comfortably. The mother of our patient 


TABLE II 


TABLE OF PRE- AND POSTOPERATIVE LABORATORY DATA 


Date 

RBC in 
Millions 

WBC 

Platelet 

Count 

Reticulocytes, 
Per Cent 

Hemoglobin, 
Per Cent 

Remarks and Otlier Data 

Pre-op 

3.91 

5,900 


12 

77 

Takata Ara 4-f 

3/9/45 






Van Den Berg neg. 



16,600 


11.7 


Ceph. Choi. Flocc 4-1- 







Scd. Rate 8 

3/20/45 

3-8 

8,400 


12 

76 

RBC Fragility 







Begins .44, ends .38 

Operation 

3-47 

10,500 

309,000 

14.3 

81 

Icterus 25 

3/21/45 






Urobilog. urine -f- 

3/21/45 

31 

1 1,600 

^1 1,000 

14.5 

8i 

RBC Fragility 

25 min. p.o. 






Begins .46, ends .36 

3/21/45 

3-2 

9,400 

315,000 

15.2 

81 


25 min. p.o. 







3/21/45 

3 - 1 

17.200 

331,000 

151 

69 


2 hrs. p.o. 







3/21/45 

4-7 

26,300 

190,000 

14-5 

78 


5 hrs. p.o. 







3/22/45 

3-3 

39,000 

376,000 

14-5 

S 7 


24 hrs. p.o. 







3/22/45 

3-25 

28,500 



55 


36 hrs. p.o. 







3/23/45 

2-37 

31,000 

298,000 

15-5 


RBC Fragility 

48 hrs. p.o. 






Begins .46, ends .32 

3/24/45 

2.48 

1 5,400 




47 


3/25/45 

3-5 

16,000 




62 


3/26/45 

305 

18,500 



61 

Icterus 30 

3/29/45 

389 

16,500 



78 


3 ''3 1/45 

4.88 

21,200 



88 


4/2/45 

4.2 

1 1, 100 


1 .7 

84 

Ceph. Choi. Flocc 2 -k 

4/3/45 

4. 12 

14, 100 



83 ■ 

Icterus 20 

4/5/45 

4-5 

14,200 

76,000? 


80 


4 ' 7 1 AS 

4 1 




80 


4 .'' 9/45 

4. I 

13,400 



80 


4 '12/45 




0 8 


Icterus 7 

4 13/45 

3 9 

8,200 

210,000 

0.5 

78 

RBC Fragility 







Begins .42, ends .36 

5 '2/45 

4-3 

I 2,200 

1 20,000 


81 

Icterus 9 







Ceph. Choi. Floe. neg. 

5/31 45 


15,500 

288,000 

1.0 

81 

Icterus 7 • 


out of forty-five reported cases. Freund*- 
has reported poor results from splenec- 
tomy in children, one with probable con- 
genita! and the other, acquired hemolytic 
jaundice. Ordinarily, the best results have 
been obtained in younger people. On the 
other hand, older people with a more 


fails in this category and is presently being 
treated with liver extract. Although her 
peripheral blood count is down she feels 
fair. The advisability of splenectomy has 
been considered in her case and has been 
rejected at this time because of the above 
factors. 
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While splenectomy ordinarily efl'ects a 
very strikins: and dramatic cure in most 
cases of true so-called congenital hemolytic 
icterus, failures ha\-e been recorded. Sev- 
eral reasons have been advanced. First, 
some hemolymph tissue or accessory spleen 
may have been overlooked at the time of 
surgery. The importance of an accessory 
spleen has been emphasized by Curtis 
and White-'" who report its presence in lo 
per cent of autopsy material studied and in 
20 per cent of their cases in congenital 
hemolytic jaundice coming to operation. 
In each patient they report the acces- 
sory spleen was found in or took its 
attachment from the principle pedicle of 
the spleen. Second, another possible ex- 
planation for failure of splenectomy is the 
presence of so-called hemolymph tissue. 
Hemolymph structures, such as the ab- 
dominal hemolymph nodes, undergo strik- 
ing hypertrophy and assume hemolytic 
characteristics. An example of this is the 
case reported by McLaughlin.*' Third, one 
must remember that there may be a wrong 
diagnosis and that one maj' not be dealing 
with a true congenital hemolytic icterus, 
but rather with an acquired variety which 
does not ordinarily respond to splenectomy. 
Fourth, the possibility of hemolysins play- 
ing a role and producing continued hemo- 
lytic effect should also be borne in mind. 

An interesting observation here is the 
presence of unexplained liver damage 
which rapidly improved following splenec- 
tomy. (Table ii.) 

One last feature of significance of con- 
genital hemolytic icterus is the presence of 
gallbladder disease in about 70 per cent of 
the patients. This is due to the formation 
of stones which are formed by the broken 
down hemoglobin due to episodes of de- 
globulinization, producing excess bilirubin 
and bile pigment. Many patients will 
enter with their primary complaints cen- 
tered around and referable to the gall- 
bladder. Our patient had no complaint 
referable to the gallbladder, and at time 
of laparotomy, examination of the gall- 
bladder revealed it to be essentially 
normal. 


SUMMARY 

1. Study of a case of congenital hemo- 
lytic icterus cured b}’ splenectomy^ with the 
following unusual features is reported: (i) 
Normal red blood cell fragility; (2) minimal 
microspherulosis; (3) the presence of liver 
damage improved by splenectomy; and 
(4) the occurrence of an unusual post- 
operative hemolytic crisis. 

2. The hypotheses on etiology are re- 
viewed. 

3. The efl'ects of splenectomy and the 
reasons for failure in certain instances are 
considered. 
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INTERSTITIAL HERNIA 

REVIEW OF THE LITERATURE AND REPORT OF THREE CASES 
Arthur M. Dickinson, m.d. 
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I N the nomenclature of ventral ab- 
dominal hernia, a great deal of con- 
fusion exists. It will clarify our present 
discussion if at the onset, we define inter- 
stitial hernia. It is a form of an indirect 
(oblique) inguinal hernia which emerges 
from the abdomen through the internal 
abdominal ring but does not descend 
through the inguinal canal. Instead the 
sac spreads out between the layers of the 
anterior abdominal wall. 

The hernia sac may be located between 
any of the layers of the abdominal wall 
but most commonly it is found between 
the internal oblique and the aponeurosis 
of the external oblique. Lower and Hicken^ 
call these hernias “interparietal” instead 
of “interstitial.” Based upon the location 
of the sac they classify the varieties as 
follows: (i) Properitoneal hernia in which 
the sac lies anterior to the peritoneum but 
deep to the transversalis fascia, (2) in- 
terstitial hernia in which the sac is located 
between the transversalis fascia but be- 
neath the external oblique, and (3) super- 
ficial hernia in which the sac is superficial 
to the external oblique. From an anatomic 
basis, this classification is splendid but 
the commonly accepted term is “inter- 
stitial hernia.” 

In these hernias, the direction taken by 
the sac is also variable. The sac may pass 
upward well above its point of emergence 
from the abdomen; it may extend laterally 
in the direction of the location of the 
anterior superior iliac spine; it may be dis- 
placed medially in a variable relationship 
to the rectus muscle. The location of the 
sac will obviously depend upon the site 
of the congenital or acquired weakness of 
one of more structures that go to make up 


the abdominal wall. Very frequently the 
sac is bilobed and occasionally there are 
three lobes. Commonly the most proximal 
of these sacs is located at the level of the 
peritoneum while the other and usually 
the larger one extends out between the 
layers of the abdominal wall. Here we 
should note the similarity to the two- 
legged sac so frequently encountered in 
the common type of indirect inguinal 
hernia, in which the second sac is of the 
direct type and is often missed at operation 
resulting in so-balled recurrence. 

The contents of the sac varje Omentum 
is a frequent occupant. Small or large 
bowel are also commonly found. Sometimes 
the hernia is of the sliding type. Often 
the bladder may occupy the sac either as a 
partial prolapse or as an actual diverticu- 
lum. The sac ma}*^ contain nothing but 
fluid. Holmes- reports a case of properi- 
toneal hydrocele which was trilocular, 
two of the sacs being located in the scrotum 
and the third within the abdomen. It is 
most uncommon for other viscera such as 
the pelvic organs to migrate into the sac. 

Interstitial hernias are more common m 
males and are quite frequently associated 
with some form of ma 1-descent of the 
testicle which emphasizes the importance 
of the congenital factor again. However, 
there are reported a fair number of such 
hernias in females. 

The symptoms of interstitial hernia are 
often ver3' confusing. Frequently the diag- 
nosis is not made until the patient comes 
to surgery; occasionally it is missed even 
at operation and onlj' determined at 
autopsy. Obviously the size of the hernia 
sac, its contents, the presence or absence 01 
strangulation, etc., are factors which alter 
86 
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the symptoms. Many patients complain 
only of pain or discomfort in the lower 
abdomen. This is usuall}" relieved when the 
patient goes to bed and gradually increases 
as he is up and about. The}' may describe 
it as a dragging sensation that the}"^ .are 
not able to localize accurately. Usually 
the physical examination is not particu- 
larly revealing especiall}’’ if the person has 
a thick abdominal wall. This type of 
individual often goes from one physician 
to another and the true diagnosis is not 
recognized until explorator}' operation is 
done. Obviously if a thorough exploration 
of the abdomen is made, the hernia emerg- 
ing through the anterior abdominal wall 
should be recognized. Many operators, 
however, explore only within the abdomen 
and overlook the anterior abdominal wall. 
It is always wise, when the abdomen is 
opened for any cause other than peritonitis, 
to explore the internal openings of inguinal 
and femoral regions digitally. Also, the 
relative thickness of the abdominal wall 
on both sides of the incision should be 
compared. In one of the cases reported 
below, the diagnosis was made at operation 
b}' noting increased thickening of the 
abdominal Avail on one side of the incision. 

Other patients consult the surgeon be- 
cause of a mass in the loAver abdomen. 
Often they haA'e discoA'ered it themseh'es 
and desire adAuce. These persons may 
tell you that the mass seems to get smaller 
Avhen thej' go to bed and larger Avhen they 
are up. Upon examining these individuals 
the mass may be easily felt at times al- 
though in some cases it seems to disappear 
during examination and thus leaA'^es an 
element of uncertaint}’- in the mind of 
the examiner. The mass aa'III A'ary in size 
and consistency and its location is often 
indefinite. Dift'erent examiners may be 
inclined to belieA'e that the mass occupies 
entirely different leA'cls. In one of the 
cases reported beloAv, the author aa'us of 
the opinion that it AA'as related to the 
kidney; his resident AA'as sure that it Avas 
OA'arian in origin. References to similar 
confusion abound in the cases reported in 


the literature. Some patients AA'ere studied 
for renal tumor and had complete uro- 
logical AA'ork-ups. In a case reported by 
Gray a.nd HorAA'itz^ the mass Avas thought 
to be a large gallbladder. It AA'as only AA'hen 
x-ray films AA'ere made of the intestinal 
tract and loops of gut Avere seen apparently 
outside of the abdominal AA'all, that the 
true diagnosis AA'as realized. Finall}', after 
haA'ing eliminated most of the common 
causes of abdominal tumor, aa'o may be 
tempted to consider it as a true tumor of 
the abdominal AA'all such as a desmoid, a 
hematoma or abscess. 

A fairly large group of these patients 
present quite typical symptoms of acute 
mechanical intestinal obstruction. The 
only preoperatiA'e diagnosis is that of 
obstruction Avith cause unknoAA'n. Ob- 
A'iously in the presence of adA'anced ob- 
struction Avith large dilated coils of gut 
hampering e.xploration, the diagnosis may 
be OA'erlooked and be determined only at 
the postmortem table. 

If a portion of the bladder occupies the 
sac, the symptoms often point to the 
urinar}' tract and this is studied com- 
pletel}' before surgery is resorted to. The 
picture ma}' be further confused in patients 
AA'ho in addition to an interstitial hernia do 
haA'e some lesion of the urinary tract. 
White"* reports a case of traumatic hernia 
of the bladder AA'ith an interstitial hernia. 

Occasionally an interstitial hernia is 
associated AA'ith the usual type of hernia 
and is not discoA'ered until repair of the 
inguinal hernia is undertaken. Beigler’ 
reports such an interesting finding. 

From the aboA'e mentioned symptoms, 
it is obA'ious that the diagnosis of this 
condition may be A'ery difficult. Repeated 
examinations in the decubitus and erect 
positions are helpful. PelHc and rectal 
examinations may eliminate a tumor of 
the peh'ic A'iscera. In some instances 
intraA'enous p^'elograms or a complete 
urological study may be required. Perhaps 
.v-raA' studies of the intestinal tract may 
seem indicated. Naturally, such procedures 
are reserved for the patient Avho is not 
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acutely ill. In the obstructed group of 
patients, probably the only justified pro- 
cedure is a flat plate of the abdomen which 
may be very informative. 

As implied, the condition of interstitial 
hernia may be a serious one especially in 
the group of patients who present an acute 
obstruction. The difficulty of diagnosis and 
the seriousness of some of the complica- 
tions combine to make this condition 
responsible for a rather high death rate. 

The treatment is obviously operative. 
Often the initial incision is of the explora- 
tor}'' type in the. lower mid-line. This does 
not lend itself to repair of a laterally 
located hernia; however, in some cases by 
retraction of the overljdng la3'ers, the 
hernia may be exposed and a satis factorj'^ 
repair accomplished. More commonlj'-, a 
better repair can be done if the primary 
incision is closed and the region of the 
hernia ex'posed through a conventional 
incision. Tf the hernia mass is reducible 
from within the abdomen, in a few cases a 
repair can be done from within entirely'. 
Most of these hernias are difficult of repair 
and it seems wise to have adequate ex- 
posure. We have followed the modified 
Halsted procedure for we believe that it 
offers the best chance of permanent cure. 
If a bladder diverticulum is found in the 
sac, it maj’- be wise to resect it in addition 
to repairing the hernia. Careful search 
should always be made for more than one 
sac in view of the common finding of a 
double sac. 

CASE REPORTS 

Case i. M. P., a female, age slxty-one, was 
first seen August 26, 1944. She was complaining 
of a swelling in the left lower quadrant with 
pains in that location on and off for some four 
or five years. During the past few months the 
pain had increased. There was no disturbance 
of bowel habit. There was a history of fre- 
quency and burning on urination for several 
weeks. The remainder of the history seemed 
Irrelevant. Upon physical examination a soft 
tumor mass, the size of an orange, was felt in 
the lower left quadrant; it seemed to be fixed 
to the anterior abdominal wall; there was a 


suggestion of an impulse on coughing. Pelvic 
examination was negative except for a relaxed 
pelvic floor. Because of the history of urinary 
tract disturbance, an intravenous pyelogram 
was done with essentially negative findings. 
The routine studj^ of urine and blood were 
negative. A few days after admission to the 
hospital, the mass was explored through a left 
rectus incision. A single hernia sac about the 
size of a small orange \vas found anterior to the 
aponeurosis of the external oblique through 
which it emerged at a site immediately over 
the internal abdominal ring. The sac contained 
adherent omentum. After incision of the sac 
the contents were reduced. The aponeurosis of 
the external oblique was then split upward and 
downward to secure the usual exposure of the 
floor of the inguinal canal. The sac was dis- 
sected well and was transfixed and ligated at 
its neck. A Halsted type of repair was then 
done utilizing black silk throughout. The pa- 
tient made an uneventful postoperative re- 
covery and recent check-up reveals no apparent 
weakness at the site. 

Case ii. A female, age sixty-four, was first 
seen on March 7, 1944, at which time she was 
complaining of pains in her lower abdomen 
which had existed for about seven months. At 
times the patient thought there was a “bunch 
in right lower part of the abdomen. During this 
period, there had been a tendency toward 
constipation and the patient had found it 
necessary to resort to cathartics which was 
unusual. Also there had been a loss of ten 
pounds during this period. In addition there 
was some frequency of urination. Examination 
of this patient revealed a slightly tender, 
moderately movable mass in the right lower 
quadrant. No impulse on coughing was de- 
tected. Blood examination showed a moderate 
secondary anemia and a sedimentation rate 
of 1 6 (Wintrobe). The impression at this time 
xvas that the condition was probably a tumor 
of the cecum. Accordingly, a barium enema 
study was done with no significant findings. 
Four days after admission the mass was ex- 
plored through a right paramedian incision. As 
the aponeurosis of the external oblique was 
exposed, a bulging was noted in -the region 0 
the inguinal canal. The skin incision was car- 
ried lateral so that by retraction the inguima 
area was uncovered. The aponeurosis 
external oblique was then split upward from 
the external ring along the line of the inguina 
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canal. This revealed a hernia sac, the size of a 
hen’s egg, which emerged through the internal 
ring and spread medially and upward to the 
plane between the posterior rectus sheath and 
the rectus muscle. The sac contained omentum 
which was easily reduced after incision. The 
sac was dissected out and after search for 
another lobe, the sac was ligated high up, the 
distal portion being removed. The canal was 
then closed by the Halsted method using black 
silk. The patient made a satisfactory post- 
operative recovery. Recent examination reveals 
no recurrence. 

Case hi. C. M., a female, age sixty-eight, 
was first seen October 10, 1945. She was com- 
plaining of a “bunch” in the left upper quad- 
rant for three years. It had gradually increased 
in size and lately caused some pain. The patient 
stated that the mass seemed to move; some- 
times it appeared to be just underneath the 
ribs and at other times it was below the level 
of the navel. Associated with this complaint 
was the story of considerable gas and increasing 
constipation. Plu’sical e.vamination revealed a 
rather firm mass, about the size of a grapefruit 
in the left half of the abdomen at the level of 
the umbilicus. The mass was moderately fixed 
and no impulse on coughing was detected. 
Pelvic examination was not satisfactory but 
the mass could not be felt. A scout plate of the 
abdomen was negative. It was believed that the 
mass was probably aii ovarian tumor. Explora- 
tion through a mid-line suprapubic incision was 
carried out. Upon entering the abdominal 
cavity, much to our amazement, we found no 
tumor. Examination of the left side of the 
abdominal wall revealed marked thickening 
and palpation of the region of the internal 
abdominal ring disclosed a hernia mass entering 


it. The abdominal incision was enlarged and 
retracted to e.xpose the left inguinal region. The 
usual exposure through the external oblique 
was done. A large sized, single hernia sac con- 
taining a sliding hernia of the sigmoid was 
found. The sac had spread out between the 
two obliques, above and lateral to the internal 
ring.^ The sac was trimmed as close to the 
sigmoid as possible and then closed with a 
running suture. The inguinal canal was re- 
paired with black silk after the Halsted technic. 
This patient has recently been e.xamined and 
at present, no recurrence seems to exist. 

CONCLUSIONS 

1. The literature on interstitial hernia 
has been reviewed and the problem 
discussed. 

2. Three additional cases are reported. 

3. The difhculty of diagnosis is stressed. 

4. The importance of the finding at 
operation of an increased thickening of 
one side of the incision is noted. 

5. Tlie need for careful examination of 
the posterior surface of the anterior 
abdominal wall during exploratory opera- 
tions is emphasized. 
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INCIPIENT EPIPHYSEOLISTHESIS OF THE HIP^*- 

ITS DIAGNOSIS AND TREATMENT 
Samuel Kleinberg, m.d. 

Chief of Orthopedic Surgery, Israel Zion Hospital 
NEW YORK, NEW YORK 


A LL of US are confronted with cases of 
j \ disabling arthritis of the hip joint 
in adults traceable to an epi- 
physeolisthesis in adolescence. There is a 
variable but persistent disability, pain and 
a limp which, appearing insidiously in the 
third or fourth decade, increase in inten- 
sity, disturb the function of the limb and 
interfere with the normal activities of the 
individual. On close questioning, one elicits 
the fact that the patient had for many 
years been aware of occasional stiffness of 
the hip and lack of complete freedom in 
locomotion, but was so accustomed to 
these conditions that he paid little atten- 
tion to them. It is only when the locomotor 
discomfort and disability become marked 
that the individual is compelled to take 
note of them. The symptoms are the result 
of a permanent structural damage to the 
head of the femur characterized by an 
enlargement and deformity' of the femoral 
head, irregularity of its articular contour 
and surface and, not infrequently, a partial 
luxation. The disability may become severe 
enough to require major surgery such as a 
transpositional osteotomy, an arthroplasty 
or an arthrodesis to ameliorate the symp- 
toms. In no such Instance can a normally 
functioning hip and limb be obtained. 

When one contemplates this situation 
one realizes that the dysfunction of the 
hip and its attendant symptoms are the 
result of inadequate treatment during 
adolescence. If we could prevent the 
slipping and the consequent deformation of 
the femoral head during the early phase of 
the ailment, an arthritis of the hip, other- 
wise an inevitable sequel of weight bearing, 
might not ensue at a later date. I am 


under the strong impression, based so far 
on an experience with only a comparatively 
small although representative group of 
cases, that, if epiphysolisthesis is recog- 
nized in its incipiency and the epiphyseal 
plate surgically obliterated, the head and 
neck of the femur would fuse, displacement 
and deformity of the head would be pre- 
vented, a normal blood supply to the head 
would be maintained through the cervical 
vessels, an arthritis from disturbed mechan- 
ics in the hip would be prevented and 
normal or practically normal function would 
be retained in the hip and limb. 

The first step in the therapeusis of epi- 
physeolisthesis, and manifestly the most 
important one, is the recognition of this 
lesion in its incipiency. A practical clas- 
sification of the different stages or t3'pes 
of epiphyseolisthesis, based on the gross 
pathology and the therapeutic possibilities, 
is the following: (i) Incipient stage, (2) 
stage of moderate slipping, (3) stage of 
severe slipping, and (4) acute slipping. 

Each of these types requires a different 
method of treatment, a treatment designed 
to correct or to improve a specific patho- 
logical condition. The results in tj^pes i and 
4 can be a normal or nearly normal hip 
joint; the final outcome in the manage- 
ment of types 2 and 3 is alwaj^s uncertain 
and never a normal hip. 

Etiology. I shall omit anj' extensive 
comments on the etiology of epiphyseo- 
listhesis because, in a word, no one has as 
j-^et been able to identify and establish un- 
equivocallj' the exact cause or causes. 
There has been speculation about the 
influence of an endocrine disturbance, 
particularly in j^ouths of the Frohlich 
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type with overgrowth of the adipose tissue 
and underdevelopment of the sex glands. 
This condition, if of importance in some 
cases, is manifestly not a factor in many 
others who give the appearance of normal 
anatomical and physiological develop- 
ment. A disturbed circulation in the 
femoral head and neck has been assumed 
to be the underlying basis in other cases, 
but no definite or consistent pathological 
state has been found to permit a logical 
explanation on this score. From time to 
time other causes have been proposed, 
but none have been substantiated or stood 
the test of time. 

In the present study I shall confine 
myself to a consideration of only mild or 
incipient epiphyseolisthesis. It is my con- 
viction that if at this stage of the malady 
treatment is applied which will eliminate 
the epiphyseal plate and cause the femoral 
head and neck to fuse, the pathological 
process will be arrested and a normal or 
nearly normal hip joint will be assured. 
It is of paramount importance, however, 
that the lesion be recognized before much 
slipping has occurred, because after sub- 
stantial slipping has taken place, the 
results, except in the comparatively un- 
common instances of acute slipping (group 
4 in my classification), are anatomically 
and functionally uniformly poor. 

Pathology. The morphological changes 
are best visualized in roentgenograms of 
the hip including anteroposterior and 
lateral views. The capital epiphysis or 
head has slipped downward, backward and 
inward on the neck but remains intimately 
attached to it. Normally, the head pro- 
jects a little beyond the superior border of 
the neck forming a sort of “shoulder.” 
This projection is reduced or obliterated. 
Depending on the degree of backward 
slipping the head may appear only slightly 
reduced in its vertical diameter or may be 
crescentic in shape instead of hemispheri- 
cal. In the lateral view one may more 
readily see the downward displacement 
through projection of the head beyond the 
neck. The texture of the head is unaltered 



Fig. I. Note absence of “slioulder” at upper 
border of head and neck. There is widening 
and irregularity of epiphyseal plate and juxta- 
epiphyseal rarefaction and sclerosis in neck. 

and the articular surface is smooth and 
unbroken. 

The epiphyseal plate is thickened and 
irregular. Instead of being J-fo to Fg of an 
inch in its vertical diameter, it may 
be )'4 of an inch thick and irregular in 
consistency. 

The neck appears shortened and widened 
because of a relative anteversion. Directly 
beneath the epiphyseal plate there are 
usually several areas of rarefaction and 
sometimes some streaks of sclerosis are 
present. Elsewhere the neck has a uniform 
texture. 

The head and neck are always in inti- 
mate contact but their relationship has 
been altered. All of the above mentioned 
changes are not always present or at least 
evident. They may all be seen in an antero- 
posterior view, or some may be visible in an 
anteroposterior film and others in the 
lateral , roentgenogram. It is therefore 
imperative that the hip be viewed in dif- 
ferent planes. (Figs, i, 2 and 3.) 
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Fig. 2. A, loss of slioulcicr. The head is crescentic 
epiphyseal plate. 11, lateral view of same hip. 
irregular. 

Epiphyseolisthcsis of the hip indicates a 
slipping of the head of the femur on the 
neck of the femur exactly as a spondylo- 
listhesis denotes a slipping of one vertebra 
on another. The basic lesion is in the 
epiphyseal plate. There is a metabolic 
and structural derangement in it which 
results in a weakening of the bond between 
the head and neck. The actual slipping is 
probably initiated by multiple minor 
traumas incidental to weight bearing 
enhanced in some cases by overweight. 
Once the slipping has begun it is likely to 
progress gradually or it may increase 
suddenly until the head is markedly dis- 
placed and the proximal surface of the 
neck is in contact with the anterior and 
upper portion of the acetabulum. In an 
undetermined percentage the slipping may 
remain mild even without treatment. The 
lesion being entirely within the capsule of 
the hip joint there ensues a congestion and 
ultimately an hypertrophy of the synovia 
as an expression of the irritation of the 
joint and nature’s attempt at repair. The 
reparative process leads in the more 




n 

with widening of tlie neck and irreguI.Trily of tlic 
Slipping is evident .md the epiphyseal plate is 


advanced cases to the formation of a 
pannus of synovia and to new bone deposit 
at the inferior junction of the head and 
neck, in an efl'ort to arrest the slipping. 

Symptomalolopy. From the above de- 
scribed pathology one can readily surmise 
the clinical course and the symptoms. A 
boy or girl, usually ten to thirteen years of 
age, after some minor injury, or just as 
often without any apparent trauma, e.x- 
periences mild pain in the hip, thigh or 
knee and begins to limp. The limp may 
precede the pain. Neither symptom is 
severe at first and is rapidly relieved by 
rest. Both symptoms, intermittent at 
first, become more pronounced and per- 
sistent. The objective evidence of hip 
joint irritation is unequivocal. The patient 
walks with a limp. The affected limb is 
held in an attitude of outward rotation. 
Extension and outward rotation at the hip 
are usuallj'^ free. Only exceptionally is 
there a slight flexion contraction. Flexion 
may be entirely free or moderately limited. 
Most frequentl}'^ as the limb is flexed it 
goes into outward rotation. Inward rota- 
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Fig. 3- .a, film made June 2, 1941- There is marked widening of the epiphyseal plate 
and shortening of the neck, n, film made on June 3, 1941, when symptoms became 
acute. Note the marked displacement of head. 


tion is very definitely and always restricted. 
It may be only mildly restricted or may be 
completely limited. In the very mildest 
cases the restriction of inward rotation is 
best appreciated by placing the patient in 
the prone position with the knees flexed 
and rolling his legs outward. Abduction is 
moderately restricted. There may be some 
sensitiveness to pressure over the front 
or lateral aspects of the hip. If the lesion 
has been present for several months, there 
will be an atroph}" of the thigh of to 
I inch. The outstanding clinical features of 
the affected limb are an attitude of out- 
ward rotation and limitation of the move- 
ment of inward rotation. The history in an 
adolescent child of an intermittent limp 
and the finding of the limb in resistant out- 
ward rotation are as characteristic of epi- 
physeolisthesis as the history of sudden 
disabilit}"^ in an elderly individual coupled 
with a painful limb in outward rotation are 
significant of a fracture of the neck of the 
femur. 

As was previously stated recognition of 
epiphyseolisthesis in its incipient stage is 
indispensable for the application of effec- 


tive treatment. Fortunately, the objective 
signs, both clinical and roentgenographic, 
seen in a youth ten to fifteen years of age, 
particularly in an overgrown fat boy, leave 
no room for doubt about the diagnosis. 

When the diagnosis of incipient epiphy- 
solisthesis has been established treatment 
should be instituted promptly. There is, to 
be sure, no such emergency as in the man- 
agement of an acute appendicitis. But one 
must not feel that weeks and months can 
be allowed to slip by for the following 
reasons; (i) The slipping of the femoral 
head may increase at any time, without 
an3" appreciable provocation, so that the 
epiphysolisthesis enters into the second 
stage or stage of moderate slipping when 
the opportunity for an optimum result is 
lost. (2) An injury, such as a fall or even 
a misstep will very likely Increase the 
degree of slipping. (3) So long as the pa- 
tient is walking and bearing weight on the 
affected limb not only may the slipping 
increase but, because of the altered me- 
chanics, the hip is in a constant state of 
irritation. (4) Continuous irritation of the 
hip leads to congestion and hypertrophy 
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Fir.. 4. This shows an ordinary drill inserted into 
the femoral neck and perforatinp the eiiiphyseal 
plate. 


of the synovia and to the formation of a 
pannus of synovia over the margins of the 
articular cartilage, and consequent intra- 
articular adhesions and even new bone for- 
mation especially at the junction of the 
lower border of the head with the neck. 

While we do not understand the etio- 
logical factors in epiphyscolisthesis, we do 
know^ that elimination of the epiphyseal 
plate and the resultant bony fusion of the 
femoral head and neck not only terminate 
the whole pathological process but estab- 
lish a resistance in the hip adequate to 
meet the normal requirements of motion 
and weight bearing. The aim of treatment, 
therefore, is to eliminate the epiphyseal 
plate at the earliest possible moment when 
the head and neck are in normal or nearly 
normal relations. This can be accomplished 
through any one of several methods such 
as, drilling, nailing, pegging and hammer- 
ing for impaction of the head and neck. My 
choice is drilling because it is the least 
traumatic and is positive in its effect. Per- 
foration of the epiphyseal plate results in 
rapid vascularization and absorption of the 
cartilage and fusion of the femoral head 


and neck. 1 shall, therefore, describe only 
this method of curing an incipient cpiphy- 
•scolistiicsis, and follow this by a recital of 
some case reports. Incidentally the loss of 
growth of the length of the femur from the 
induced absorption of the epiphyseal plate 
is so slight that it is, for practical purposes, 
entirely negligible. It goes without saying 
that drilling of the head and neck of the 
femur is not a new procedure. It has been 
used by many for a variety of lesions in the 
hip. I here only emphasize its particular 
value in epijjhyseolisthcsis. 

Tccbnic Jor Drillinii oj Hip in Incipient 
Epiphyscolisthesis. The operation is per- 
formed preferably under general anes- 
thesia, and always with .v-ray control. One 
requires several drills each 5 inches long 
and rifi to :*]c, of an inch in diameter. A 
5-ineh incision is made over the lateral 
aspect of the thigh beginning at the tip of 
the greater trochanter and c.vtcnding down- 
ward. The first drill hole is made just below 
the trochanter. The drill is directed toward 
the middle of the femoral head the position 
of which is appro.vimatcly half way between 
the anterior superior iliac spine and the 
symphysis pubis. It is estimated that in 
the a\ erage child of twelve to fifteen years 
of age the distance between the outer sur- 
face of the femur and the center of the 
head is about 3?.| inches. The drill is, there- 
fore, inserted 3,U inches and an .v-ray film 
is made. (Fig. 4.) This will show both the 
position and direction of the drill. Since we 
wish only to penetrate the epiphyseal plate 
to establish a communicating tunnel be- 
tween the neck and the head, the drill need 
enter the head for only a short distance, 
say 3:i inch beyond the epiphyseal plate. 
If the drill has been correctly and ade- 
quately inserted, one perforation has been 
made in the epiphyseal plate. Another 
should be made to facilitate and hasten 
vascularization, calcification and ossifica- 
tion of the epiph3'seal plate. A second drill 
is, therefore, inserted just above or below 
the first one depending on its position. The 
drills are then withdrawn, the wound closed 
in laj'ers and a long plaster of Paris spica 
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Fig. 5. Plioto of a patient with a Thomas knee brace and ischial ring and a high shoe 
on tlic opposite foot to assure freedom from weigiit bearing on tlic affected hip. 


dressing is applied for immobilization of 
the hip during the healing. 

Postoperative Care. The plaster spica 
is left on for three months during which 
time the patient is kept in bed and not per- 
mitted to bear weight on the operated hip. 
He is then returned to the hospital, the 
plaster spica is removed and a new .v-ray 
film made of the hip. It will generally be 
found that the head and neck are in good 
relation to each other. The epiphyseal plate 
is thinner than previously indicating a par- 
tial absorption. The drill channels are 
easily visualized. Another plaster of Paris 
spica is applied extending from the nipple 
line to at least the middle of the leg. Walk- 
ing with crutches is now permitted but 
without weight bearing on the operated 
limb. Three months later another -v-ray 
film is made. This usually shows that the 


epiphyseal plate is now little more than a 
line and that the areas of juxta-epiphyseal 
sclerosis and porosis are becoming nearly 
normal in texture. The patient is now pro- 
vided with a brace for support of the hip. 
(Fig. 5.) One may use a Thomas knee brace 
with an ischial seat or an ordinary Thomas 
knee brace e.xtending several inches beyond 
the foot and provided with traction straps 
on the shoe, and a high shoe on the opposite 
side. The brace is worn for six months or a 
year or longer until there is complete osse- 
ous fusion between the head and neck of 
the femur, and the internal architecture of 
the head and neck assumes adult charac- 
teristics with the bone lamellae extending 
uninterruptedl}’^ from the neck into the 
head. During this period the hip and knee 
are mobilized through the use of physical 
therapy especially voluntary exercise in a 
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Fig. 6. Case i. K. K. September 26, 1934, 
shows slipping of the femor.al head. The 
“shoulder” at junction of head and 
upper border of neck is gone. Epiphj'seal 
plate is irregular and enlarged. The neck 
is shortened and broadened and has 
juxtaepiphyseal rarefactions. 



Fig. 7. Case i. K. K. November 6, 1935, shows 
fusion of the head and neck. Epiphj’seal plate 
has disappeared. The articular surface of the 
head is smooth. Conformation of the head is 
unchanged. 



Fig. 8. Case ii. H. B. July 20, 1944. a, anteroposterior view shows only slight reduction 
of “shoulder.” b, lateral view shows irregularity of epiphyseal plate and definite 
slipping of the femoral head. 


warm pool and passive movement of these 
, joints. 

ILLUSTRATIVE CASES 

Case i. K. K., a male, fourteen years old, 
was admitted to my service at the Hospital 


for Joint Diseases on October 4, i934> because 
of a limp on the left side. He was apparently 
well until one month previously when, without 
any known trauma and no preceding illness, 
he began to limp. He also had a mild pain in 
the left thigh which appeared only after he 
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■walked a considerable distance and disappeared 
after a brief rest. 

The physical examination showed that there 
was a persistent left limp. Abduction and in- 
ward rotation at the hip were mildly restricted. 
The -v-ray films (Fig. 6) showed characteristic 
changes consisting of enlargement and irregu- 
larity of the epiphj'seal plate, loss of the 
“shoulder” on the outer extremity of the head, 
juxta-epiphyseal • rarefaction in the neck and 
shortening and widening of the neck. There 
was no doubt that he had an epiphyseolisthesis. 
Drilling was performed on October 5, 1934, 
and a plaster of Paris spica was applied. The 
spica was removed on January 18, 1935, the 
hip .v-rayed and another spica applied. He was 
readmitted on April 22, 1935. At this time he 
had no pain but had some limitation of flexion 
and inward rotation. He was given a short 
spica and allowed to walk with crutches but 
without bearing weight on the operated limb. 

Reexamination in November, 1935, thirteen 
months after the drilling, showed a complete 
disappearance of the epiphyseal plate and 
fusion of the head and neck of the femur. 

(Fig. 7-) 

A letter from the patient in 1945 reported 
that he was in the Army serving as a physio- 
therapist and that he had full function of the 
hip. 

C.\SE II. Helene B., ten years old, came 
under my care in July, 1944. Her chief com- 
plaint was pain in the left knee and a limp. 
The symptoms began two months previously 
without any antecedent injury or illness. 

The examination was negative except for the 
left hip. Flexion, extension, adduction and out- 
ward rotation of the hip were free but abduc- 
tion was checked at an angle of 45 degrees and 
inward rotation was moderately but definitely 
limited. A’-ray films (S.\ and b) showed a mild 
slipping of the capital epiphysis seen particu- 
larly well in the lateral view. 

The hip was drilled on July 27, 1944. Three 
drill channels were made and a plaster spica 
was applied. On November 7, 1944, a new short 
plaster spica was applied and the patient was 
allowed to walk with crutches but without 
weight bearing on the operated limb. She was 
readmitted to the hospital on February' 5, 1945. 
Clinical and .v-ray examinations showed that 
there had been no further slipping and that 
the disappearance of the epiphyseal plate was 
progressing satisfactorily. She was provided 



Fig. 9. Qise ii. H. B. September 4, 1945. Head 
and neck are fused. The cpiphj'seal plate is not 
visible and the size and shape of the head is 
normal. 

with a Thomas knee brace with an ischial 
crutch and a high shoe on the opposite side. 

(Fig. 5-) 

Ree.\amination on September 4, 1945, four- 
teen months postoperatively, showed that the 
head and neck were completely fused and that 
the shape and size of the femoral head were 
normal. (Fig. 9.) Clinically, this patient had a 
full range of motion in the hip joint. 

Case in. Theodore K., fifteen years old, 
had bilateral epiphyseolisthesis. This boy was 
admitted to my service on October 19, 1942. 
His chief complaint was stiffness in his knees 
and a limp which began two months previously. 
There was no historj' of injury. The examina- 
tion revealed a bilateral epiphyseolisthesis. On 
the right side (Fig. ioa and b) there was widen- 
ing and irregularity of the epiphyseal plate and 
a reduction in the “shoulder” of the capital 
epiphysis. The lateral view showed a definite 
slipping. On the left side (iia and b) both the 
anteroposterior and the lateral films showed 
the characteristic evidences of slipping of the . 
femoral head on the neck. 

He had a drilling of both hips on October 28, 
1942. He was given a bilateral plaster of Paris 
spica which was left on for three months. 
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Fig. 10. Case iii. T. K. Right hip. a, October 19, 1942, anteroposterior view shows mild slipping and marked 
irregularity of the epiphyseal plate, n, October 19, 1942, lateral view shows definite slipping of femoral 
head, c, February 2, 1944, shows fusion of head and neck. Bone lamellae extend from neck into head; 
there is no evidence of epiphyseal plate. 


Subsequently he had pliysical tlicrapy but no 
weight bearing for many months. 

Reexamination on jMay 25, 1945, siiowed 
that lie walked well and without a limp. There 
was a complete range of motion in the right 
hip. In the left hip he had slight limitation of 


inward rotation but free motion in all other 
directions. 

A'’-ray films made on February i, 1944 (Figs. 
IOC and iic) showed complete fusion of the 
femoral head and neck in each hip with no loss 
of substance or distortion of either head. 
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Fig. 1 1. Case in. T. K. Left hip. a , October 19, 1942, anteroposterior view shows undoubted begin- 
ning of slipping of femoral head; the “shoulder” is gone, the epiphyseal plate is irregular, and 
the upper border of neck is continuous with the articular surface of head, b, October 19, 1942, 
lateral view shows unquestionable slipping of femoral head, c, February i, 1944, shows complete 
fusion of head and neck. 
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Fic. (2. Oise (V, N. F. A, November 1037, before drilling. Anlcroposicrior view shows lliiit 
femoral bead is crescentic, n, November 7, 1937, l.itcr.al view shows distinct slipping vtf the 
femoral head, c, September 2", 1943, eight ye.irs after operation. Head and neck arc fused; the 
articular surface of the head is smooth. 


Case IV. Norma F., twelve and one-half 
years old, came under my care in November, 
i93~. Her chief complaint was pain in the right 
thigli and a limp. She began to favor tite limb 
three tnonths previously. Tlic limp was present 
only at the beginning of walking but after a 


few minutes she was able to walk freely and 
without a limp. 

The examination showed that she walked 
with a limp. At the hip joint inward rotation 
was limited to 15 degrees. On flexing the thigh 
on the trunk the limb went into outward rota- 
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tion. Abduction was checked at 35 degrees. 
Tliere was no tenderness to pressure over the 
hip and no shortening, but there was a }4 inch 
atrophy' of the thigh. 

The .v-ray films (Figs. i2A and b) showed in 
the anteroposterior view that the femoral head 
was slightly crescentic. The lateral fdm showed 
distinct slipping. 

She was operated on November 30, 1937. 
Two drill channels were made. A plaster of 
Paris spica was applied. Three months later 
an -Y-ray film showed that the epiphyseal plate 
was disappearing. Weight bearing was not per- 
mitted until the head and neck became fused. 

Ree.\amination in September, 1945, eight 
years postoperatively, showed that the head 
and neck were fused. (Fig. iic.) The articular 
surface of the head was smooth. Clinically, she 
was entirely well with a free range of motion 
in the hip in all directions. 

The e.xperience with the above illus- 
trative cases, and about a dozen others, 
indicates that the elimination of the 
epiphj'seal plate and fusion of the'femoral 
head and neck can be easily accomplished 
through a simple drilling of the head and 
neck. The operation involves a minimum of 
trauma and does not subject the femoral 
head to the permanent housing of hardware 


or to possible damage to its circulation 
through hammering. There has not elapsed 
enough time in any of our cases, including 
even the last one in which the period of 
observation has been eight years, to per- 
mit any dogmatic statements about the 
end results in adult life. But there is every 
reason to believe that since fusion of the 
head and neck occurs rapidi}" further 
slipping \vill not occur. In fact, in none 
of m}^ cases has there been evidence of 
any further slipping be^mnd the slight 
degree present at the time of the drilling. 

We m'a}^ I believe, further anticipate 
that since fusion of the head and neck is 
established during adolescence deforma- 
tion of the head and arthritis will not 
develop during adult life. I, therefore, 
conclude that the most effective treatment 
for early adolescent slipping of the femoral 
head or epiphyseolisthesis, is drilling of 
the head and neck of the femur with 
freedom from weight bearing until, usu- 
ally a matter of one to two 3^ears, the 
epiphj^seal plate has disappeared, the head 
and neck have fused and bone lamellae 
extend uninterruptedly from the neck 
into the head. 



CARCINOMA OF THE STOMACH-^ 


Perry B. Hudson, m.d. and Richard Alt, m.d. 

PHILADELPHIA, PENNSYLVANIA 


ARCINOMA of the stomach has 
always been a black chapter in 
surgery. Both diagnosis and therapy 
have been inadequate and relativel}'^ in- 
effective. Enormous achievement in other 
branches of abdominal surgery notwith- 
standing, the general outlook for a patient 
who has a malignant tumor arising in the 
stomach remains desperate and, in most 
cases, hopeless. 

Cases of carcinoma of the stomach are 
seen initially bj'- practitioners of every 
branch of medicine and surger^^ Most of 
them, however, are still first seen by men 
in general medical practice. Even though 
an e.xtreme effort has been made and much 
energy e.xpended to educate the medical 
and lay worlds to the “look and see” 
rather than the “wait and see” policy 
for the management of chronic digestive 
complaints, surgeons even today see rela- 
tively few stomach tumors at an early 
stage. Of course, many more cases are 
being discovered now than ten years ago. 
Yet the stage of the disease, in most cases, 
is approximately the same as in cases 
diagnosed and treated previously. As a 
result, our splendid progress in bowel sur- 
gery technics were and are little more than 
futile surgical c.xerciscs. 

These facts are neither pleasant nor novel. 
Today they remain as starkly defiant to 
surgeons and internists alike as they were 
many years ago. Large clinics may point 
with justifiable pride to a gradual increase 
in five-year survivals following gastrec- 
tomy, yet it has become increasingly 
evident that surgery, at its present level 
of diagnostic accuracy, is not the answer 
to carcinoma of the stomach as a disease 
entity. 

Our purpose is to present carcinoma of 


the stomach as it is seen in a modern 
200-bed community hospital. Because our 
experience in treating these tumors has 
been grossly disappointing, certain quite 
natural mental reactions to the dilemma 
have repeatedly been noted. Why, for 
instance, does the general medical practi- 
tioner consistently send in cases after 
thej' are hopeless from the standpoint of 
surgical cure? Why are more cases not 
referred? Wh}'- are earlier roentgenological 
diagnoses not made? Have changes in 
surgical technic helped? Have laboratory 
diagnostic aids become more accurate? 
Is there any correlation between symptoms 
and types of tumors or their locations? 
The number and character of these ques- 
tions which surgeons ask themselves are 
legion. Our own approach to the problem is 
simple. We shall, in this paper, attempt an 
analytical study of all of the cases of 
carcinoma of the stomach which were 
admitted and positively diagnosed, be- 
tw'een the years 1917 and 1945. A total of 
123 cases of “carcinoma of the stomach” 
were admitted. However, as is usually the 
situation, quite a number of the diagnoses 
arc not proved beyond any question or 
doubt. Therefore, only the cases estab- 
lished by one or more of the following 
criteria will be studied here: (i) autopsy, 
(2) biopsy, and (3) operation. Even though 
the Beverly Hospital annually maintains a 
high necropsy and autopsy rate, we arc 
able to present only sixty cases for detailed 
consideration. The cases have, in some 
instances, been divided into two sections 
for scrutiny and study regarding progress 
on changes in diagnosis, treatment and 
results. Thirty-one cases from the 191" 
to 1937 period and twenty-nine cases since 
1938 will be analyzed. (Table i.) 
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AGE INCIDENCE OF 
CARCINOMA OF THE STOMACH 



■■ 1917- 1957 
51 CASES 


^ 1918-1945 
29 CASES 


I CASE 25 YEARS OF AGE 

Fk;. I. Cliart clomonstrating ngc clistribiilion; no i-S’^cntinl 
change from the old to the newer group of cases. 


No attempt will be made to review or 
summarize the tremendous fund of excel- 
lent articles on this subject to be found in 
medical literature. An attempt will be 
made to olfer pointed suggestions for the 
ultimate solution of this problem which 
has rested heavily upon the conscience of 
those to whom has fallen the responsibility 
of treating ncojjiastic disease. 


'rAm.i- I 

Total number of patients witii Cancer of the 

Stomacii from 1917 tlirougli 1937 -o 

NumlH-r of c.ases meeting one or more of criteria 

for .analysis 31 

I'otal number of jjatients \\itli (dancer of tiie 

Stomach from 1037 to 1045 53 

Number of cases meeting one or snore of criteria. . 2t) 

Total cases 1917 to i()45 1^3 

Tot.al cases nnalyred H)i7 to 11)44 fsi 


Age. The average age of jxitients 
studied from 1917 to 1937 was 60.1, 
whereas the 193" to 1945 scries yielded an 
average of 58. 6 years. (Table ii.) This is an 
approximate agreement with the general 
opinion that carcinoma of the stomach 
(tccur.'s most frequently at the age of 
iifty-five. The youngest patient of the 
entire study was twenty-live, the ttldest 
eighty-eight. Most of the carcinomas oc- 
curred during the fifth and sixth decades 
of life; there were none during the third. 
(I'ig. !.! Tile more recent scries of cases 
gave practically no decrease in the average 


age of our patients, even though a more 
intensive effort lias been made to drive this 
disease into tlie open. This is not remark- 
able when one considers that: (i) Our 
diagnostic technics liavc clianged but 
little; (2) symptoms occur late in, the 

Taim.i it 
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development and spread of the tumor: 
and (3) the disease kills rapidly and is, 
therefore, probably not present ns such 
to be diagnosed until a few rnonth.^; at 
most before the time at which it become.s 
inoperable or incurable. 

Sex. The sex incidence of carcinoma of 
the stomach has long been known. The 
predominance of males has been accepted, 
though as siiown in our scries n'ailic in 5 
and in studies bv others, the ratio is not 
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SYMPTOMS 


CHSONC EPIGASTRIC 
PAIN OR ACHE 


VOMITING 


ACUTE 

ABDOMINAL PAIN 


'INDIGESTION" 


REGURGITATION 


flatulence 


ANOREXIA 


JAUNDICE 


abdominal 

TENDERNESS 


DIARRHEA 


MELENA 


WEIGHT LOSS 


GENERALIZED 

ASTHENIA 


DYSPHAGIA 


MASS IN 
ABDOMEN 


FULNESS IN 
THROAT 


CLAV STOOLS 


HEMATEMESIS 


VERTIGO 


DISCOMFORT 
AFTER MEALS 


FULNESS IN 
STOMACH 


NAUSEA 


CONSTIPATION 


FLATUS 


DARK URINE 


CASE NUMBER 
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Fig. 2 . A, this chart reveals the typical varieties of syndromes to be found (in older group). 


high enough to treat lightly a symptom 
comple.x which suggests the necessity for 
a full differential diagnosis in either sex. 
Mortality and morbidity as well as histo- 
pathology apparently do not differ by 
reason of sex alone. 

Sytnptomalology. The ST’mptom com- 
plex in this disease is fairly well defined and 
generally known. There is almost invari- 
ably a digestive complaint of some sort. 
In only 3.3 per cent of the cases there was 
no complaint even remotel}' referable to 


the gastrointestinal tract. However, the 
single symptom which finally brought the 
patient to a physician varies considerably. 

Chronic epigastric pain or ache was 
present as the specific chief complaint of 
25 per cent of the patients. Another 18 
per cent complained primarily of i^omiting. 
Acute abdominal pain represented 8.3 
per cent of the cases as the patient’s most 
prominent symptom. The remainder of 
the patients revealed quite a I'aried assort- 
ment of primary discomforts and unusual 
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1958-1945 


SYMPTOMS 

CASE NUMBER 
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Fig. 2. B, same as Fig, 2a except that these syndromes arc from the newer group of cases. 


happenings. (Table iv.) The combination 
of symptoms is frequently helpful, whereas 
the single most prominent symptom may 
not be at all. (Fig. 2 a and b.) 

DuratioTi of Symptoms. There were 
seventeen cases, or 28 per cent of the total 
number, in which symptoms of any sort 
did not develop until within one month of 
.the time a physician was consulted. The 
average duration of symptoms before seek- 
ing medical care was 2.8 months, the older 
group of cases averaging 3.14 months and 


those during the 1938 to 1945 period 
averaging 2.45 months. This would seem, 
at first glance, to be a reasonably short 
period during which the patient practiced 
self-medication or merely made up his 
mind to see a physician. 

Another interesting phase of this subject 
is the length of time patients were treated 
before the physician advised either .v-ray 
studies, hospitalization or both. The long- 
est period of empirical treatment was two 
years, which is obviously too long to 
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GASTRIC ANALYSIS 


[NUMBER 
OF 
I CASES 


NUMBER 
1ANALY5E5I 
DONE 


FREE ADD 
PRESENT Ml 
ANY TIME 


ABSENCE OF 
FREE ADO 
lATAaTIMES 



Hi 1917-1937 

TOTAL CASES 31 
ACCURACY OF TEST 
55.57 


1938-1945 

TOTAL CASES 29 

ACCURACY OF TEST 
1007, 


Fig. 3. Rcvc.ils incrc.nsing accuracy and impor- 
tance of gastric analysis. 


continue an unsuccessful regimen of ther- 
apy without seeking roentgenological evi- 
dence of a tumor. However, on the credit 


Tadle 111 

SEX INCIDENCE OF CAUCINOMA OF THE STOMACH 



1917 

to 1937 

1938 to 1945 

1917 to I 94 J 
Combined 

1 

No. 

Per 

Cent 

! 

No. 

Per 

Cent 

1 

No. 

Per 

Cent 

Males 

20 

64. 5 

16 

55-2 

36 

59 8 

Females 

I I 

35-3 

13 

43.8 

24 

40.2 

Total 

31 

100.0 

29 

i 

100.0 i 

i 

60 

JOO.O 


side of the ledger, 36 per cent of all patients 
seen by physicians were treated less than a 
month before hospitalization or ,\--ray 
study was advised; in 16 per cent of ail 
cases such advice was given immediately. 


On the average, patients were treated only 
12.4 weeks on a preliminary or trial basis. 
Here, again, is found what apparently 
should be a rca.sonabh' .short period of 
treatment by alkali, bowel management, 
diet and other symptomatic measures. 
Unfortunately, the nature of this disease 
is such that physicians are .still seeing late 
casc.s, not early ones, and arc futilely 
referring such cases for surgical therapy. 


Tahi.i: IV 

singi.f; most fiiominent svmftom of patients 

stlisrcu F.STI.V DIAGNOSED AS CAKCINOMA OF STOMACH 


4 

No. of 

Per 


Cases 

Cent 

Chronic upper abdominal pain or nclie 

15 

25.00 

Vomiting 


18.33 

8-33 

Acute abdominal pain 

5 

Indigestion 

4 

6.66 

Discomfort following meals 

4 

6 M 

Anorcvi.'i 

3 

5 . 00 

Weight loss. . . 

2 

3-33 

Generali/ed asthenia 

2 

3.33 

I lematcmesi.s 

2 

3-33 

Vertigo 

2 

3-33 

1 .66 

Simple regurgitation 


Flatulence 


iM 

Jaundice 

1.66 

Diarrhea 

I 

1.66 

Dysphagia 

I 

1.66 

Masses in alKlomcn 


1.66 

Fullness in throat 

I 

1.66 

Incoherent on admission 

I 

iM 

No gnstrointcstinal or abdominal 
symptoms 

•y 

3-33 

Toial 

60 

100.00 


Our statistics bear this last fact out 
completely. The average patient lived for 
only 8.12 months after the initial appear- 
ance of symptoms. This interval increased 
only 0.55 months from the old to the more 
recent group of patients. The size of the 
tumor, described under Pathology, is fur- 
ther evidence of the advanced stage at 
which cases are seen, as is the high rate of 
metastases. 

Physical Examination. It is generally 
acknowledged that ordinary physical diag- 
nostic methods cannot be applied practic- 
allj^ with any modicum of confidence in 
diagnosing an early carcinoma of th^ 
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DISTRIBUTION OF METASTA5ES 


LUNG ONLY 

S 

DIAPHRAGM OMLY 

MEDIASTINUM ANDlWl 
BONE MARROW 0NLY|iP|i 


ONLY 
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10 
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' ' i_ 
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Fig. 4. Showing the e.xtremely high rate of multiple metastases and consequent 
futility of attempting curative surgery in most cases. 


Stomach. The presence of an abdominal 
mass or a palpable metastatic supraclavicu- 
lar lymph gland is a gross sign of incurable 
disease. Therefore, physical findings are 
not particularly important for the pur- 
poses of this discussion. 

Laboratoiy Procedures. The absence of 
free hydrochloric acid is still perhaps the 
most helpful laboratory finding. There 
has been an increase in the reliability of 
the test even though methods have changed 
but little. (Table v, Fig. 3.) 


T.\bue V 

G.\STRIC ANALYSIS 


1 

1917 to 

1937 

1 

1938 to 

1945 

Total Cases i 

Analyses done I 

18 cases ! 

29 

1 6 cases 

Free HCI before and after test meal 

6 cases 

0 cases 

No free HCI on fasting specimen, 
but after test meal or histamine. . 

2. cases 

0 cases 

No free HCI before or after test 
meal or histamine 

10 cases 

1 6 cases 

Presence of blood in specimens .... 


7 cases 


Macroc;\i:ic anemia of the hyperchromic 
type described as occurring in carcinomas 
which destroy gastric mucosa was not 
evident in these cases despite the large 
size of some of the growths. Some degree of 
anisocj'tosis and poikiloc^Tosis was ob- 
served, but no anemia of the “pernicious 
anemia type” was found. The average 
hemoglobin determination was 63.7 per 
cent of normal, and the average erythro- 
ctye count was 3.6 million cells per cubic 


millimeter. This yields a color index which 
is in no way remarkable. 

Examination of feces was not particu- 
larly helpful in most cases, nor was the 
leukoevte count of value in diagnosis. 

Roentgenological Studies. The promi- 
nent place of .v-ray in the diagnosis of 
cases of carcinoma of the stomach is un- 
disputed. The usual methods, that is, 
fluoroscopy and multiple films, have not 
changed radically in recent years. From 
our 1917 to 1937 cases tsventy-four out 

Table vi 

X-RAY STUDIES 



1917 

to 

1937 

1938 

to 

1945 

Number of cases in which .v-ray studies 
(G-I series) were made 

28 

19 

Number of cases in wliich .v-ray sug- 
gested diagnosis 

24 

18 

Number of cases .v-ray failed to show ; 
lesion at a time when symptoms were 
present '. 

A 

I 

A-rav accuracy (per cent) 

• i 

S5.7 

94.8 


of .twenty-eight barium meals suggested 
the diagnosis which was ultimatel}" proved 
at operation or autopsy. This represents 
-v-ray accuracy of 85.7 per cent. This is 
quite a good record, particularl}’^ so since 
the earlier years are included. Of the four 
cases not diagnosed b}' x-ra}' during this 
period one was a colloid carcinoma; the 
second was an adenocarcinoma, grade iv 
on the posterior wall of the stomach; 
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August, 1946 


EXPLORATION ONLY 


PALLIATIVE 

PROCEDURES 


CURATIVE 
PROCEDURES 
S UBTOTAL GASTRECTO MY 

PERCENTAGE 



29 


25 30 35 

J I L 


■■ 1917-1937 Ea 1938-1945 

TOTAL CASES OPERATED 83.8^ TOTAL CASES OPERATED 65.5% 

Fig. 5. This ch.nrt reveals an c.xcessivcly high operative rate, but a 
reasonable gastrectomy rate. 


the third was a carcinoma of undetermined 
type situated one-half way between the 
cardiac and p 3 doric orifices; and the fourth 
case was an adenocarcinoma, grade ni, 
located in the antrum and pj'Ioric regions. 
There seems, from these cases at least, 
to be no particular tumor site or tj^pe of 
histopatholog}'^ which consistent!}^ evades 
.v-ray diagnosis. During the past seven 
years the -v-ray accuracy has been elevated 
to 94.8 per cent, with onlj^ one case of 
nineteen being missed. The error was made 
in a case which presented an adenocar- 
cinoma, grade ni, located in the pj'loric 
antrum. 

In four cases the .v-ray report was in- 
conclusiv'e when the first stud}'- was done, 
the diagnosis finally being arrived at by 
repeated gastrointestinal barium series. 
This is a further argument for using a 
laboratory method as an aid, not as a final 
answer. Also, it serves to emphasize the 
importance of repeating a negative test 
because of the persistence of symptoms. 
(Table vi.) 

Pathology. Two-thirds of all the cases 
were found to be primary adenocarcinoma. 
Of these two-thirds, one case revealed 
concomitant primary carcinoma of the 
rectum. Three of the adenocarcinomas 
were of the linitis plastica type, and two of 
the tumors originated within pre-existing 
polyps. 

Of the other 33.3 per cent of all cases, 
there were only two scirrhous carcinomas 


and one case diagnosed as carcinoma sim- 
plex. There was one, also, called simply 
colloid carcinoma. In sixteen cases no 
positive microscopic diagnosis was made. 

One case, included among the adeno- 
carcinomas, was found to arise from Brun- 
ner’s glands of the duodenum. Another 
adenocarcinoma presented a superimposed 
abscess. 

Table vii 

METASTASES 

Occurrence of Mctastascs 

1917 to 1937 


Mctastascs (demonstrable) -5 

No demonstrable mctastascs 

1938 to 194J 

Metastases (demonstrable) 

No demonstrable mctastascs *3 


Distribution of Mctastascs 41 Cases (1917 to > 945 ) 


i 

No. 

Per Cent 

Regional nodes only. . . . 

>4 j 

34. 14 of metastatic cases 

Lung only 

1 

2.43 

Diaphragm only 

Mediastinum and bone 

1 

2.43 

marrow only 1 

1 

2.43 

Multiple mctastascs. . . . j 

24 

58.53 

j 


100 


The average diameter of all lesions was 
slightly greater than 7 cm. This seems 
rather large but is in keeping with the 
high mortality rate. It is remarkable that 
tumors should attain such size without 
creating earlier symptoms. There is no 
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apparent correlation between the size of 
tumors and the type of histopathology. 

The pathological picture and, by con- 
sequence, the prognosis, is made even less 
hopeful Avhen the occurrence of metastases 
is considered. Only 31.6 per cent of the 
cases Avere apparently free from metastases 
by gross examination before and during 
operation. In other Avords, oA’^er tAA'o- 
thirds of the cases reA^ealed metastatic 
carcinoma at a time AAdien surgical cure 
Avas to haA’e been attempted. Of these, 
58 per cent of the patients had multiple 
metastatic lesions. (Table aui. Fig. 4.) 

These discouraging points are brought 
into eA'en sharper focus and are adequately 
explained by a consideration of the type 
of tumor cells Avhich form a carcinoma of 
the stomach. The extreme anaplasia is 
eAudenced by the fact that tAvent 3 '-fiA’'e 
out of sixty cases AA-ere described b}"- 
the pathologist as grade 11 1 or grade ia>’ 
malignancies. 

Operative Therapy. In the light of the 
present knoAAdedge of malignant gastric 
groAvths it is obAuous, and unh’-ersally 
accepted, that the onlj’’ AA'orth Avhile treat- 
ment is surgical treatment. In other Avords, 
the only hope for cure is radical excision of 
the tumor and, if ablation proA^es impos- 
sible, a palliatiA^e procedure frequently 
is indicated. Palliative procedures are done 
most often for obstructing carcinoma 
near the pyloric or cardiac orifice; for the 
former, gastroenterostomy is done, and 
for the latter, simple gastrostomy. 

Of the thirty-one cases from 1917 to 
1937, a total of tAA'enty-six patients AA^ere 
subjected to an exploratory operation. 
Such a high operatiA'e rate (83.8 per cent) 
is not justified Avhen consideration is giA^en 
to the high rate of cases explored only 
(29.0 per cent) and those eligible for pal- 
liatiA^e surgery only (25.8 per cent). This 
leaA-es only nine patients (29.0 per cent of 
total) on AA'hom a curatiA'e operation AA^as 
attempted. On 7.6 per cent no surgery of 
any kind AA as employed. 

Of the tAA'enty-nine cases from 1938 to 
1945, a total of nineteen patients (65.5 per 


MORTALITY RATES 



■I OF 16 GASTRIC 

RESECTIONS 
Vm OF 60 CASES TOTAL 

Fig. 6. The niortalitj" rates 
sliowji liere are most de- 
pressing yet they are fairly 
typical. 

cent) AA'ere operated upon. This represents 
a decline of 18.3 per cent OA’^er the earlier 
group even though slightly earlier cases 
probably AA^ere treated. Exploration only 
AA^as done in nine patients (31.0 per cent), 
again a slight leaning tOAA’ard a more con- 
serA'ath^e, if pessimistic, policy. On the 
other hand, only three (10.3 per cent) of 
the operations performed AA^ere palliative 
procedures. A total of seA'^en (36.84 per 
cent) curative operations AA’^ere attempted, 
an increase OA^er those in the earlier group. 
(Fig; 5 -) 

Polya type resections haA^e been per- 
formed at this hospital since 1921. There 
has been little change in the actual tech- 
nics since sleeA^e resections A\fith gastro- 
duodenostom}'- proved unsatisfactory and 
the A'-arious forms of Billroth ii subtotal 
gastrectomy AA’^ere substituted. There has 
been a gradual change from posterior to 
anterior (antecolic) gastrojejunostomy, 
hoAA^eA'-er. The main reasons for this are 
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have, in the main, not been forthcoming, 
even though it is acknowledged that 
slight increases in five-year cures have 
materialized. The limitations of surgical 
therapy are inherent in the grossness of 


such a system, in spite of its obvious 
advantages, there are many facets which 
reflect waste and lost motion born of a 
lack of central direction of effort, frequent 
duplication of original work and a lack 


TABLE IX 

CARCINOMA OF THE STOMACH 

193S to 1945 (29 cases total) 

Number of cases explored — 19. Explored only — 9. Number of palliative operations — 3. Number 

of curative procedures — 7 
Synopsis of Curative Procedure Cases 


Case 

Year 

Age 

Sex 

Site of Tumor 

Type of Tumor 

Metastases 

1 

^ Operation 

Result 

S. B. 
J-1670 

1945 

67 

F 

Duodenum 

1 

Anaplastic carci- 
noma 

None 

Gastrectomj', subtotal 

gastrojejunostomy, 

antecolic 

Patient losing \vt. Con- 
dition poor 1-21-46 

M. T. 
H.3278 

1943 

61 

F 

Antrum of 
Stomach 

Adenocarci noma, 
grade m, "ma- 
lignant polj-p” 

None 

Gastrectomy, subtotal 

gastro)c;u nostomy, 

antccolic 

Condition good. Pa- 
tient feeling well 1-2 1- 
46 

E. W. 
H-1186 

1943 

86 

F 

Pylorus 1 

Anaplastic carci- 
noma, grades lit 
and iv 

Gastric and pan- 
creatic ly mp h 
nodes j 

Gastrectomy, subtotal 

gastrojeju nostomy, 

antecolic 

Died 8-27-43 5 raos. 
after operation 

K. R. 

11506 

1940 

5S 

! 

F 

Pylorus 

1 

Adenocarcinoma, 
grades n-iii 

None 

Transection of stomach 

Gastro lei unostomy, 

antecolic 

Died, operative death 

1 

L. W. 
F-1094 

I 94 t 

7S 

F 

Pylorus 

i 

Adenocarcinoma 

1 

None 

Gastreetomy, subtotal 
(pyloric antrum) 
Gastrojejunostomy, 
posterior 

Died I yr., 9 mos. after 
operation 

H. H. 
D-523 

1939 

74 

M 

Antrum of 
Stomach 

Adenocarcinoma, 
grade it liver — 
III 


Gastrectomy, subtotal 

Gastro jejunostomj’, 

posterior 

Died, operative death 

M. B. 
D-83 

1939 

62 

F 

Near fungus 

Adenocarcinoma 
with secondary- 
abscess 

None 

1 

Gastrectomy, subtotal 

Gastrojejunostomy, 

posterior 

i 

Patient living and well 
1-19-46 


the available diagnostic aids and, more 
particularly, the absence of early symptom 
development. 

Manj^ groups of capable internists and 
surgeons have long pondered these depres- 
sing facts. It seems logical to assume that 
the present approach to this malignant 
disease will never jdeld satisfactory results. 
Small groups working along either parallel 
or divergent lines of cancer research repre- 
sent the present method of attack. In 


of sufficient funds. In view of these con- 
ditions, would it not be more logical to 
concentrate and centralize all funds, equip- 
ment, case material and personnel available 
for cancer research? Such a course seems, 
to the authors, to be reasonable and more 
economical. We believe that a greater 
mathematical probability of developing an 
answer to carcinoma of the stomach would 
obtain under a system of co-ordinated 
research. 









SKIN DRESSINGS IN THE TREATMENT OF DEBRIDED 

WOUNDS 

Major Ellery C. Gay 


MEDICAL CORPS, ARMY 

T he work represented by this paper 
was done during the interval of June 
1943 to March 1945, and includes the 
African, Sicilian, Italian, and French 
Campaigns. 

Two series of cases are reported, one of 
which was done on injuries which were 
four to six months old. The second series 
was on patients whose injuries were four 
to ten days old. The two series of cases 
were completed bj- November, 1943, but 
the principles which are suggested, have 
been followed continuous!}’- since that time 
whenever applicable. 

The purpose of this work is to show the 
use of split thickness skin grafts for battle 
injuries which have been debrided in for- 
ward installations, usually field or evacu- 
ation hospitals, and which are not readily 
amenable to secondary closure. 

At the beginning of the African Cam- 
paign immediate debridement was the 
first surgical treatment given to these in- 
juries, In many instances complete excision 
of the total area was practiced, which in- 
volved considerable loss of skin. 

The function of the split thickness skin 
graft is to convert the large open wound 
into a closed healing wound as rapidlj' as 
possible. In accomplishing this end bed 
patients are quickly made ambulatory. In 
many instances combat soldiers are able to 
return to full duty. Patients who are to be 
evacuated to the Zone of Interior, over a 
long chain of evacuation, become much 
less of a nursing problem after having had 
these grafts. 

The use of skin grafts to convert large 
soft tissue injuries, which have associated 
fractures of the long bones, into closed 
wounds has also been accomplished. This 
series of cases u'ill be reported later. 


OF THE UNITED STATES 

The value of the early closure of these 
defects is of great importance to the ortho- 
pedic and reconstructive surgeons. By this 
means earl}^ operative procedures, such as 
bone plating or nerve repair, can be done 
through clean operative fields at a much 
earlier date. 

The adequate use of split thickness skin 
grafts by orthopedic and general surgical 
services is to be encouraged. The majority 
of battle injuries involve extremities, and 
are, therefore, treated b}’- orthopedic or 
general surgical services in evacuation or 
field hospitals. The continuation of treat- 
ment falls to the same services in the rear 
echelon hospitals. There is an insufficient 
staff of qualified plastic surgeons to care 
for the voIume_of this work over an e,x- 
tended area. Therefore, if the maximum 
number of injured are to be afforded this 
treatment, it would be necessary for the 
services handling these cases to resort 
freely to the use of skin grafts. 

The objective, therefore, has become a 
problem of conversion of an open wound 
to a closed wound, and this is done without 
regard for function or esthetic appearance. 
The latter two factors are delegated to re- 
constructive surgery done in the Zone of 
Interior, and are purposely omitted in this 
paper. 

The term “skin dressings” was advo- 
cated at the completion of the first series of 
cases, in June 1943, at a hospital in the 
African Theatre. 

At that time a survey of the surgical 
patients, in the above mentioned hospital, 
revealed 2500 cases, checked either by 
record or through the daily surgical clinic. 
Of this number there were found to be 115 
cases, who after four to six months’ hos- 
pitalization, still had persistent, open 
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lesions, the chief defect of which was the 
absence of skin. Histories of the individual 
cases revealed that many of these wounds 
had reached a stagnant stage in healing 
and were being dressed bi-weekI3^ In some 
cases complete coverage had taken place, 
lasting for a peribd of one to seven daj^s, 
with subsequent breakdown of the original 
wound. These areas varied in size from 5 to 
15 cm. in length. Investigation b}’- .v-ray 
revealed foreign body inclusions in onlj'- a 
small number of cases. 

During the month of June, 1943, thirty 
of these patients were operated, with re- 
sultant 90 per cent complete recovery. A 
check-up at the end of six weeks showed 
no breakdown of any of the wounds. 

Before completion of the 1 1 5 cases, the 
battle front was moved to the Sicilian 
Invasion, and a continuation of this work 
was transferred to a station hospital in 
the Bizerte Area, which was receiving 
casualties on the fourth to the tenth day 
after injury. These fresh injuries were 
similar to the above mentioned old in- 
juries, except for the time element. Had 
they been allowed to go unoperated upon 
the same condition, described above, would 
have resulted in the same period of time. 

Seventy-one patients were operated upon 
during July and August, 1943. The areas 
involved were primarily on the extremities 
which had been debrided, dusted with 
sulfanilamide powder, and a vaseline gauze 
dressing applied in a forward installation. 

On admission, many of these cases were 
classed as dirt}”- wounds, having moderate 
surface infection, but relatively little 
spreading infection. In some, moderate 
fascia or tendon sloughs existed. In all of 
them, there was a definite tendencj”^ for 
profuse exudation to be present. 

The majority of the cases were wet 
packed for twenty-four to forty-eight hours 
with saline packs or saturated solution 
boric acid packs. At the end of that time 
the surface infection appeared visibty 
diminished. 

Regardless of size, depth, or basal con- 
formation, all areas were immediately 



Fig. I. Unhealed granulating wound of twenty-six 
days’ duration. 

Fig. 2. Split thickness skin graft at forty-eight- 
hour dressing. Sutures have been removed. 

covered with split thickness skin grafts, 
obtained after the Blair technic. Wounds 
having stellate lacerations along the mar- 
gins were closed as much as possible b}”- 
interrupted suturing with black silk, be- 
fore applying graft to the remaining areas. 
The dependent portions of the wounds, or 
lateral areas of undermining which were 
produced in some instances by the partial 
secondar}" closure, were drained by means 
of small strips of rubber dam drain. In 
several instances, holes were made through 
the sheet of graft, so that a drain could be 
placed in a cavity or recess through the 
graft. 

Muslin strips, lightly coated with vase- 
line, were applied to all grafts in terrace 
fashion whether sutured or just laid on the 
defect, followed by the application of 
sponges, waste, or ABD pads. A pressure 
bandage was next applied, followed by 
complete adhesive strip covering. Im- 
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Fig. 3. Split thickness skin graft applied to 
“v”'shaped wound of thigli (fifteen days after 
application). 


mobilization was accomplished where ad- 
visable, by light plaster splints. Ace 
bandages or stockinette can be used 
satisfactorily. 

In the first wounds grafted, the dressings 
were left undisturbed ten to fourteen da^^ 
but in all of these an excessive amount of 
exudation was evident, and it was believed 
that a portion of the grafts were lost be- 
cause of this. 

By trial and error method, it was found 
that 80 to 100 per cent take of the grafts 
was obtained, if dressings were changed at 
forty-eight-hour intervals. Those cases 
with moderate surface infection were con- 
tinued on wet packs during the dressing 
intervals. All dressings were done in the 
operating room, because of the excessive 
dust and wind of that location during that 
season. 

It was found that complete healing oc- 
cured as early as fourteen days, but the 
average for the entire group was twenty- 
eight days. 

By this time all patients without lower 
extremity fractures were ambulatory. 
Those with complicating factors, demand- 
ing Zone of Interior evacuation, left the 





Fig. 4. Irrcgiil.ir stellate wound with 
uneven trough-like base, Parti.al 
closure and graft wore done simul- 
taneously; appearance on fifteenth 
postoperative day. 

hospital with all areas healed and covered 
with skin. Many patients returned to full 
duty. 

Tabulated estimations of the results of 
“take” of the grafts are as follows: Com- 
plete take sixty-two or 87 per cent; 
partial take (50 per cent or over) three or 
4 per cent; total failure six or 8 per cent. 

COMMENTS 

These split grafts were applied with the 
sole intent of giving skin coverage to open 
wounds. In some areas the grafts were 
placed directl3'^ in contact with fascia, 
muscle belljr, or exposed periosteum, ac- 
cording to the amount of soft tissue loss. 

It must be repeated that neither the 
functional nor the esthetic end result was 
given a place of primary importance. 

During the course of this work, several 
clinics were held, and cases both good 
and bad demonstrated. The predominant 
question raised was “Wlij"^ are not most of 
these cases suitable for secondary closure?’ 
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Some of theni may have been, but not 
vithout wide undermining of skin margins, 
which open possibilities for additional in- 
fection in an already infected wound. The 
grafts were placed on the wounds in the 
presence of this infection, knowingly. 

It is good reasoning that any area which 
can be closed secondarily, is in better con- 
dition than a grafted area; but most of the 
wounds so grafted were large, excised, 
avulsed or saucerized lesions which would 
have been exceedinglv difficult otherwise. 
There is every reason, therefore, why this 
procedure should act as a complement to 
the General Surgical Service instead of 
over-riding it. 

Another question was “gas gangrene 
possibilities.” The observation is made that 
the optimum time for these grafts is be- 
tween the fifth to the tenth day after 
injury. Preliminarj’-, adequate debride- 
ment plus the use of penicillin, in question- 
able cases, has kept the number of cases of 
gas gangrene at a minimum. Some cases of 
gas have developed as late as thirty days 
after injury in wounds secondarily closed. 
These are the exceptional cases and cannot 
be foreseen. No reports are on record of gas 
gangrene in a grafted extremit}' thus far 
obser\^ed. 

The clinical appearance of the patient, 
and the wound, was examined thor- 
oughly before grafting, but bacteriologi- 
cal studies of the wounds were not 
done. Those wounds which visibl}- were 
extremely infected responded satisfactorily 
to wet packs over a twenty-four to forty- 
eight-hour period preoperatively. Grafting 
was not delayed beyond forty-eight hours 
because of infection, or even moderate 
sloughing of underlying structures. 

To verify these findings, the general 
surgical service was asked to cooperate. 
They chose fourteen cases which were 
not suitable for secondary closure. Qf 
these, thirteen were entirely successful 
while one failed. 

During this period, the services of the 
Army Pictorial Service were available 
for a limited period of time, on limited 



Fig. 5. Combination procedure of sliding flap 
graft, partial closure, and split thickness skin 
graft with drainage bj' tissue dam at time of 
grafting; appearance on tenth postoperative 
day. 

occasions. Films were obtained on six 
cases. These cases are given briefl}’’ as 
follows: 

CASE REPORTS 

Case i. This case represents the tjTse of 
lesion seen in the late stages of healing, and 
such as was found in the original survey. The 
original injury was twenty-six days prior to 
admission to this Hospital, and was a shell 
fragment laceration. 

At the present time (Fig. i) there is a pain- 
ful, unhealed area on the medial aspect of the 
left knee, which according to the history has 
reached a stagnant period of recover^". There is 
a weeping granular base present in the center. 
This area is small in comparison to the greater 
number of cases operated, but is one of the few 
in which both pictures are available. 

Bj’’ comparison, it is estimated that an addi- 
tional twenty to thirty daj^s would be required 
for healing. 

The margins of skin were excised and the 
base scraped lightly. A split skin graft was 
applied. Figure 2 shows the extent of excision 
and the condition of the graft at the end of 
forty-eight hours. Sutures have been removed. 
Several small stab drain areas can be seen in 
the graft. This patient was entirely healed in 
sixteen days. He returned to limited duty in 
twenty-six days. 
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Fig. 6. Large irregular defect 1 hS inches deep completely covered bj' 
split graft, wliich was applied directly to muscle belly and fascia; 
appearance on sixteenth postoperative day. 


Case n. This patient was admitted to the 
Hospital eleven days after injury by a shell 
fragment, which tore medially across the 
thigh and avulsed a section of skin and partially 
transected the quadriceps muscle. There was 
gross infection present. The first treatment had 
been debridement, application of sulfonilamidc, 
and vaseline gauze dressing lightly applied. 
He received boric acid packs for twentj'-four 
hours preoperativcly. Under spinal anesthesia 
a split skin graft was taken from the right thigh 
and applied to the depressed wound. Sutures 
of black silk were used. He was dressed at 
fortj'-eight-hour interA’als and by the thir- 
teenth daj' was healed and ambulatory. 

The graft (Fig. 3) is adherent to both muscle 
and fascia. Alovements of the leg are not 
limited or painful. On the fifteenth day, wlicn 
the photograph was made, the patient was 
assisting with ward work. This is not a desired 
esthetic result, but the function is satisfactor}" 
and the area is without pain. 

Case m. This patient was admitted to the 
hospital on the seventh day after injury. A 
shell fragment had lacerated the left gastroc- 
nemius area. Primary treatment had been 
debridement and application of vaseline gauze 
dressings. There was moderate infection present 
and also some slough of muscle fibers and fascia 
on admission. Preoperative treatment of forty- 
eight-hour boric acid packs was used. 

The operation consistal of secondary closure 
of the medial and lateral stellate areas of the 
wound, using black silk. The remaining area 
was covered with split skin graft, with a small 


tissue drain in one dependent area of the 
middle of the graft. This was done under spinal 
anesthesia. Figure 4 was made on the fifteenth 
postoperative day. Irregular depressed areas 
in the middle of the graft are still visible. He 
was ambulatory on the seventeenth day and 
was discharged on the twentj-fifth day. 

Case iv. This patient was admitted to the 
hospital on the eighth daj' after injury. There 
was an c.\tensive and deep soft tissue injury 
of the left mid biceps region, ’with both the 
biceps and triceps visible. There was infection 
and slough present on admission. Primary 
treatment had been debridement, sulfonilamidc 
powder, and vaseline gauze dressings. 

The operation consisted of a sliding full 
thickness graft from the lower portion of the 
wound, which was advanced superiorly to meet 
the secondaril3' closed upper area. A drain was 
inserted at this junction. The lower portion, 
which included part of the original wound, 
was covered b}' a split graft. Two small drains 
were brought through the graft in this area. 
Dressings were at forty-eight-hour intervals. 
There was complete healing in eighteen days. 
Complete function existed in twentj'-eight 
days. Figure 5 was taken on the tenth post- 
operative day. 

Case v. This patient was admitted to the 
hospital fourteen days after injury. He had a 
large avulsed area of the inner aspect of the 
right thigh produced by a shell fragment. There 
had been wide incision and debridement of the 
area. The wound appeared to be at least one 
and one-half inches deep. Moderate surface 
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Fig. 7. Irregular stellate Fig. 8. Split graft applied to “v ’’-shaped defect, 
wound with partial avul- directly in contact with periosteum and bone; en- 

sion of portion of first meta — tirely healed on fourteenth postoperative day; 
tarsal, exposing periosteum appearance on fourteenth day. 

and bone. 


infection was present. He received boric acid 
wet packs for forty-eight hours preoperatively. 

The operation consisted of the application 
of a large split graft removed from the opposite 
thigh. This was sutured with black silk. Three 
drains were used through the graft and several 
small stab drains were cut in the graft. Spinal 
anesthesia was used. The graft was healed in 
SLXteen days with exception of three or four 
small buds of granulation which protruded 
through the stab drain areas. These quickly 
bridged. (Fig. 6.) The patient was discharged 
to light duty on the twenty-third postoperative 
day. 

Case vi. This case, though small, is shown 
because of its relationship to orthopedic 
problems. The patient was admitted to the 
hospital on the ninth day after injurj’-, received 
from a personnel mine. On admission there was 
moderate infection present, in the injury of his 
left foot. He had had a debridement, sulfonila- 
mide powder, and vaseline gauze dressings as a 
preliminarj^ treatment. -The injury avulsed a 
section of the first metatarsal and that area is 
visible in Fig. 7. The lesion extended onto 
the plantar surface of the foot. He received 
wet boric acid packs for forty-eight hours 
preoperatively. 

The operation consisted of partial secondary 
closure of the plantar surface, and the appli- 
cation of a split graft into the V shaped wound 
of the medial border. There was no excision or 
debridement at the time of operation. 

Figure 8 was made on the fourteenth post- 


operative day, and shows the graft entirely 
taken even over the area which showed exposed 
bone and periosteum. 

This patient was scheduled for Zone of In- 
terior evacuation, and was evacuated with 
completel}’’ healed wounds, which did not re- 
quire additional nursing care. 

SUMMARY 

A series of 10 r cases of the application 
of split thickness skin grafts is reported. 

Six of these cases are reported in brief 
with photographs. 

These cases show 87 per cent successful 
takes of the grafts. 

The relationship of this work to general 
surgery and to orthopedic surgery is 
discussed. 

The entire effort is based on an attempt 
to convert large tissue defects, received in 
war injuries, into rapidi}'' healing closed 
wounds, which shortens the patient’s 
period of hospitalization and convales- 
cence, and returns him early to limited or 
full militar}’’ duty, or allows for more 
comfortable evacuation to the Zone of 
the Interior. 

CONCLUSIONS 

The optimum time for the use of split 
skin grafts as a “skin dressing” to large 
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tissue defects, received as war injuries, 
is between the fifth to the tenth day after 
injury. 

These grafts are practical in the presence 
of excessivelj^ exuding wounds, and also 
in the presence of mild surface infection. 

These grafts may be used as combination 
procedures involving drainage of dependent 
areas, partial secondary closures, and skin 
grafting. ' 

A dressing program of forty-eight-hour 
intervals seems to offer the greatest oppor- 
tunity to combat excessive exudation, 
which is a predominant feature of massive 
v’ar wounds; this technic offers most 
protection to the grafts applied. 

Grafts used for this purpose should be 
very thin, since the thin split thickness 
graft shows a higher percentage of com- 
plete takes, in the presence of excessive 
exudation or moderate infection, than the 
deep intermediate grafts. 

1 he donor areas of thin grafts are less 


likely to become secondarily infected and 
heal without delay. 

Failure of these grafts is attributed to 
retained foreign bodies, and/or excessive 
infection as a result of deep penetrating 
wounds, not thoroughly opened in the 
primary debridement of the wound, or 
missed, during inspection of the wound. 

These grafts are not to take the place 
of secondary closures, but serve as an 
adjunct to general and orthopedic surgery 
in the care of war injuries Avhich involve 
massive loss of skin surface. 

The time necessary for the consumma- 
tion of this work lies within a thirty-day 
period. It is, therefore, applicable in any 
installation which is functioning on a 
thirty-day, or more, basis. 

The potentialities of the use of split 
thickness skin grafts, applied early in the 
treatment of war wounds, should be easily 
transcribed to traumatic surger}’^ of civilian 
practice. 





REGIONAL ANESTHESIA* 

ITS ADVANTAGES IN EMERGENCY SURGERY OF THE EXTREMITIES * 
Gerard A. P, Hurley, m.b., f.r.c.s. (c) 

MONTREAL, CANADA 


T he success or failure of any surgical 
procedure depends in no small meas- 
ure on the suitability of the method of 
anesthesia employed; and the compara- 
tively large number of methods and agents 
of anesthesia in use today is proof enough 
that there is no such thing as the ideal and 
universal anesthetic suitable to all patients 
and all conditions. 

Ever since the epoch-making discovery 
of the anesthetic powers of ether by Mor- 
ton and Long nearly one hundred years 
ago, until the comparatively recent intro- 
duction of spinal anesthesia, general in- 
halation anesthesia has held the field. It 
has, however, in the past two decades 
largely given ground to the method of 
spinal anesthesia or spinal cord block. 
In some of the best known surgical centers 
today the majority of lower extremity 
and abdominal operations, and much of 
the major surgery of the thorax, are done 
under spinal anesthesia. While on no ac- 
count trying to minimize the unprece- 
dented boon that inhalation anesthesia 
has proven to be, one cannot help pointing 
out that it seems unjustifiable in some of 
the shorter and more restricted operations 
and manipulations to induce unconscious- 
ness and anesthesia of the whole body when 
only the restricted field of operation need 
be rendered insensible. This is particularly 
true of emergency surgery in which, owing 
to the curtailment of time, some of the 
important factors in the routine prepara- 
tion for general anesthesia, such as the 
empty stomach and thorough evaluation 
of the constitutional status, must of 
necessity be dispensed Avith. 

In this article, it is proposed to point 
out some of the advantages that pertain 


to the use of regional anesthesia in particu- 
lar as it applies to the emergency surgery 
of the extremities. 

Anesthesia of a region of the body may 
be achieved by regional nerve block, field 
block or local infiltration. Regional nerve 
block is at its best in operations on the 
extremities, head and neck. Field block, or 
the creation of a zone of anesthetized tissue 
in which are included the nerves to the 
part, betAveen the central nerAmus system 
and the field of operation, has its greatest 
usefulness in operations on the thorax or 
abdomen. Local infiltration may be used 
in any region of the body. Certain objec- 
tions are made to its use in any condition 
inAmlving infection or contamination of 
the part being operated upon. The flooding 
of the tissues and consequent opening 
up of the tissue spaces by the anes- 
thetic fluid in the region of infection or 
contamination (as in the case of a dirty 
AA^ound), is belieA'^ed by many to faAmr 
spread of infection or contamination to 
hitherto unaffected parts of the anatomy. 
Moreover, one is loath to plunge an infil- 
trating needle through the skin of the 
injured hand or forearm, the cleansing of 
AALich has been necessarily incomplete 
due to the pain inAmRed. No such objection 
exists to injection of the brachial plexus 
through the skin of the supracIaAUCuIar 
fossa, AA'hich, being remote from the in- 
jured area, can be scrubbed as thoroughly 
as necessary. For this reason, as Avell as 
the more AAudespread, complete, and ef- 
ficient anesthesia achieA’-ed, regional anes- 
thesia is belieA’^ed to be preferable to local 
anesthesia in operations on the extremities. 

Field block or local infiltration may 
occasionally be used AAuth advantage to 
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supplement or reinforce the regional form 
when a certain plan of procedure is 
adopted. This involves the establishment 
of anesthesia of the part by the regional 
nerve block whereupon thorough cleansing 
of the traumatized region can be carried 
out painlessly. The nerves to certain 
isolated areas of the field of the operation 
may have been only liglitljf touched by 
the regional block higher up, and the 
anesthesia may begin to wear off eari3' in 
these areas; but with the part now thor- 
oughlj" clean, there is no objection to the 
use of a supplementary’^ field block some- 
what proximal to the operative field, or 
even local infiltration, to render these parts 
again insensible. Such reinforcement, how- 
ever, should be unnecessary’ as a general 
rule. 

One might mention some of the less 
important points in faA’or of regional 
anesthesia. Throughout the operation one 
has the cooperation of the patient, a 
factor of some importance in operations 
such as tendon or nerve suture. One may’ 
make use of electrocoagulation for the 
rapid and efficient control of bleeding in 
large wound surfaces since the risk of 
explosion is not present. Furthermore, on 
grounds of economy alone, the argument 
is strongly’ in favor of regional anesthesia. 
Certain advantages seem to pertain to 
the use of regional anesthesia in traumatic 
surgery. The simple nature of the equip- 
ment required makes the method suitable 
for all types of practice. It is universally 
admitted that early’ operation is of prime 
importance in dealing with wounds and 
it is believed that operation can be under- 
taken sooner with greater safety’ in these 
cases if one uses the regional method of 
anesthesia. 

One should consider certain possible 
objections to the use of regional anesthesia. 
The most often quoted objection is the 
high percentage of cases in which inade- 
quate anesthesia is attained. A moment’s 
consideration will show that this objection 
derives not from the method but from the 
person using or rather misusing the 


method. Anesthesia is undeniably’ ade- 
quate when the anesthetic fluid is brought 
in contact with the nerve or nerves to be 
blocked and if anesthesia is not obtained it 
means that this essential was not obtained. 
Thus absence or insufficiency’ of anesthesia 
is due not to a fault of the method but 
rather to a fault of the operator. Allowing 
for the very’ small percentage of cases in 
which the large nerve trunks lie in unusual 
situations, the finding of the nerves with 
the needle point constitutes no problem 
for anybody’ with an average knowledge 
of anatomy’ who is guided by the rules of 
the technic. Certain other objections may 
be offered such as the possibility’ of the 
patient being sensiti\’e to novocaine, the 
most frequently’ used agent for regional 
anesthesia. This sensitivity’ is so rarely 
met with as to be of very’ little consequence. 
Moreover, it is recognized early’ and rarely 
constitutes a danger to life. One does oc- 
casionally encounter transient tachy’cardia, 
tremor and feelings of nervousness. These 
signs are less frequently’ seen if preliminary 
sedation and barbiturate (nembutal) is 
adopted. They’ rarely require any acti\'e 
measures to combat them, but a few cc. of 
intravenous barbiturate (pentothal so- 
dium) will quickly’ control a reaction of 
any’ magnitude. There is, of course, the 
possibility’ of the injection of novocaine 
into a \’ein by a careless operator with 
resulting circulatory’ collapse. This is easily 
avoided by’ exercising average care in 
technic. One should never inject novocaine 
into the tissues without applying the 
aspiration test, i.e., u’ithdrawing the plung- 
er of the sy’ringe a little before injecting. 
If the point of the needle is resting within 
the lumen of a blood vessel, blood will be 
drawn into the syringe. 

The question of injury to the deeper 
structures is of more importance in the 
case of brachial plexus block than in 
sciatic block. The subclavian artery’ has 
been punctured several times in the present 
series but in no case has any’ permanent 
damage resulted, and the accident has 
never constituted any'thing other than a 
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nuisance. It usually occurs toward the 
end of the injection as the lower trunk of 
the plexus is being searched for. It is more 
of a problem in those rare cases in which it 
occurs early in the course of the injection 
in that the resulting hematoma obscures 
the field and renders the aspiration test 
useless. It is, therefore, recommended that 
the injection be abandoned in such an 
instance. 

A more formidable complication is in- 
jury to the underlying lung with resulting 
pneumothorax which, depending on the 
wound in the lung, might be of the tension 
variety. Pneumothorax of a very limited 
extent occurred in a block done for open 
reduction of a fracture of the olecranon 
process of the ulna. That case is not in- 
cluded in the present series because it was 
not an emergency operation. Two hundred 
cc. of air were aspirated from the left 
' pleural cavity at once, the patient was 
returned to the ward and no further trouble 
resulted. Such a complication should be 
rarely seen and should be easily dealt with 
when it occurs. 

It is a fact that a certain small per- 
centage of patients, b}^ reason of their 
mental make-up, are unsuitable for the 
exhibition of any form of anesthesia other 
than the general type. These patients, an 
extremely small minoritj’, are not capable 
of standing the strain of being operated 
upon while retaining full consciousness. 
Even after the administration of powerful 
doses of the usual sedatives they are still 
so overcome by fear of the suffering which 
they anticipate, that they cannot or will 
• not adjust themselves to the method. A 
considerably larger number of patients of a 
nervous disposition also are not ideal sub- 
jects for local, regional or spinal anesthesia. 
In these cases, however, the difficult}'^ can 
be readilj' overcome by the administration 
of adequate doses of the usual sedative 
drugs. Even for the average patient, pre- 
liminary sedation in considerabl}’^ larger 
dosage is required when subjected to opera- 
tion under the influence of local, regional 


or spinal anesthesia than would be the 
case were the anesthetic a general one. 

An important general principle should 
be stated here: Regional anesthesia is at 
its best when only one region of the body 
is being operated on. The more regions 
that require anesthesia the less suitable 
becomes the regional and the more suit- 
able becomes the general method, speaking 
from the purel}^ anesthetic standpoint. 
In this account which deals only with 
the surgery of the extremities, two regions 
will be dealt with specificall}'^: (i) the upper 
extremity, distal to and including the 
shoulder joint, and (2) the lower extremity 
distal to and not including the knee joint. 

For (i), block of the brachial plexus in 
the supraclavicular fossa is usually ade- 
quate. In the occasional case of wounds of 
the skin and subcutaneous tissues high up 
in the region of the point of the shoulder, 
a supplementary field block of the supra- 
clavicular and supraacromial branches of 
cervical nerves three and four is indicated. 
In superficial wounds of the inner part of 
the upper arm, the intercostobrachial 
nerve can similarlj’" be interrupted easily 
by a half-bracelet type of subcutaneous 
field block proximal to the seat of the 
injury on the inner hemi-circumference of 
the arm. 

For (2), block of the great and small 
sciatic nerves in the gluteal region is 
adequate usually. The small sciatic nerve 
(posterior cutaneous nerve of the thigh) 
lies on the great sciatic nerve in the gluteal 
region and both nerves are blocked by the 
same injection. In an occasional case with 
wounds of the inner side of the leg and 
proximal part of the inner side of the foot, 
a supplementary half-bracelet subcutane- 
ous field block of the inner hemi-circum- 
ference of the leg to interrupt the long 
saphenous nerve will be required. The 
lower extremity above and including the 
knee joint is less suitable for regional 
anesthesia than regions (i) and (2) be- 
cause its nerve supply is less compactly 
arranged. 
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PRELIMINARY SEDATION 

The importance of the preliminary 
sedation to the success of the method lias 
been emphasized already, and some of 
the points which should be considered in 
order to determine the appropriate t3'pe 
and amount of premedication have been 
mentioned. Although it is impossible to 
give specific instructions here as to this 
aspect of the question for eveiy particular 
case, the main points of importance will 
be mentioned and certain generalities 
will be stated about each. 

A combination of barbiturate (nem- 
butal) and morphia has been found to be 
the most satisfactory premedication. For 
the average i6o pound j^oung adult male, 
3 gr. of nembutal by mouth, together 
with 34 gr- of morphine sulphine sub- 
cutaneouslj^ are given one-half hour before 
the operation. For the average j'^oung adult 
female of 130 pounds the same time and 
the same dosage of morphia are observed, 
but onl}' 1 34 gr* of nembutal are given. 
The range of dosage of morphia will vary 
from 3^ gr. to 34 or e^’•en 3^ gr* in divided 
doses, and that of nembutal from ^4 gr. 
to 3 gr., depending on the following 
considerations: 

Age oj Patient. As a rule, the older the 
patient the less well are morphia and 
more especially nembutal tolerated, and 
fortunatelj'- these drugs are less necessarj’^ 
in the aged. For patients over fiftj^-five 
3'ears of age the nembutal can usuall5'- be 
dispensed with and 36 gr. of morphia 
alone will be found adequate. Children in 
their teens may be given H gr. of morphia 
together with 1 34 gr. of nembutal. 

Sex of Patient. Little difference has 
been found between the sexes in their 
suitability to regional anesthesia and the 
choice of the preliminarj’^ medication. 

Weight of Patient. Other things being 
equal, the dosage is increased with increase 
in weight. 

Mental Make-up oJ Patient. This is the 
most variable characteristic and also one 
of the most important to be considered in 
grading the dosage. The latter must be 


appropriateh’^ increased in the apprehen- 
sive, excitable patient who maj' in addition 
be somewhat unbalanced as a result of the 
accident. An appropriate reduction can 
be made in the amount of the preanesthetic 
drugs in the case of phlegmatic individuals 
who have little fear of the operation, and 
who have accepted their accident as a 
nuisance rather than a calamity. 

PRINCIPLES OF THE TECHNIC 

The actual technic of the injection is 
best learned through a period of pre- 
liminarj’- training under supervision on 
the living subject, or without supervision 
on the cadaver. There are certain inherent 
dangers in plunging a needle deeplj^ into 
almost anj' part of the bod3% and the 
operator must know the dangers and how 
to avoid them. The best and safest place 
to learn the approach bj’^ needle to the 
deeper parts of the anatomy is in the dis- 
secting room. Failing this, and not every- 
body has ready access to a dissecting 
room, the next best plan for the beginner 
in the use of regional anesthesia is to have 
practical instruction on the living sub- 
ject from one who is alreadj’^ proficient in 
the method. However, the operator who 
carefullj' follows the rules of the approach 
will rareljf if ever meet with serious trouble. 

The most valuable guides bj-^ which one’s 
path is directed in deep injections are 
constituted bj'- the landmarks, superficial 
and deep, presented bj"^ certain parts of 
the bonjr skeleton. The superficial land- 
marks are those prominences easilj'^ pal- 
pable and occasionallj'^ visible which lie in 
the immediate neighborhood of the field ■ 
of injection. Perhaps more important are 
the deep, bonj’^ landmarks which are not 
alwaj'^s palpable and never visible, but 
which can be sought out bjf the exploring 
needle point. The superficial landmarks 
constitute the rough guides to the ap- 
proach. The deep landmarks, in that the}' 
lie nearer to the structure sought after, 
constitute the fine adjustment in the 
process. Thej^ have, however, an even more 
important function in that the}^ often 
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constitute a protection and safeguard for 
the more vulnerable soft parts in the 
neighborhood. Thus, for example, in the 
case of brachial plexus block, the point of 
the needle is never intentionally allowed to 
deviate from the flat upper surface of the 
first rib which forms a convenient barrier 
of protection for the underlying pleura and 
lung. The outer, bony surface of the os 
inominatum similarh' constitutes an ef- 
ficient armor for the pelvic viscera in 
the case of sciatic nerve block. 

Apart from the care needed to be taken 
with the actual injection, the surgeon 
operating with this method of anesthesia 
must of necessity be as gentle and pains- 
takingly accurate in his movements as is 
humanly possible. All undue pulling or 
pushing will be a source of discomfort to 
the patient even though he does not feel 
any sensation of pain as such. 

A practice must be made of checking on 
the adequacy of the preliminary medica- 
tion shortly before the block injection is 
begun. Should the required state of ob- 
livion be not attained at this time, the 
operation should not be proceeded with at 
once. An additional dose of morphia 
should be given and care taken that the 
patient is thoroughly under the influence 
before the needle touches the skin. Dis- 
regard of this precaution is one of the most 
frequent causes of failure or half success 
in the use of spinal, regional or local 
anesthesia. A convenient wa}’’ of giving this 
eleventh hour sedation is to dissolve 
gr. of morphia sulfate in 2 cc. of normal 
saline. This is then administered intra- 
venously in divided doses as required. 

Another factor of considerable impor- 
tance is constituted i)y the patient’s im- 
mediate surroundings in the operating 
room. The whole atmosphere of the place 
must be as tranquil and quiet as possible. 
Imprudent rattling of the instruments or 
banging of sterilizing equipment may 
constitute a terrifying experience for the 
patients and is an unpardonable offense. 
Incalculable harm ma}’ be done b}" well 
meaning but imprudent queries such as 


“does it hurt?” Even if it does not hurt, 
the putting of such a question suggests at 
once to the patient that he is being sub- 
jected to a procedure which ordinarily 
does hurt and in not a few instances he 
promptly obliges the questioner b}- feeling 
pain which does not exist. In the great 
majorit}’- of cases the patient will of his 
own accord readily let the operator know 
if he is experiencing pain. This is an in- 
stance of the power of suggestion acting 
in a deleterious sense. This same power 
can, however, be a great aid when used to 
supplement the method of regional an- 
esthesia. If, in brachial plexus block, it is 
suggested to the patient that the nerves 
going to his upper limb are going to be 
injected “so as to make the whole arm and 
hand go to sleep” a valuable adjunct to the 
anesthetic power of the novocaine may be 
brought into effect. 

DETAILS OF THE TECHNIC 

In doing a nerve block one prefers to 
make the injection endoneurally or directly 
into the nerve trunks. By this method the 
most complete anesthesia is attained in the 
shortest time, usually within five minutes 
of completing the injection. A skillful 
operator will succeed in making the injec- 
tion an endoneural one except in rare 
instances when, owing to obesity of the 
patient or to abnormalitj’ of the part, 
the nerves are not so readily accessible. 
In such instances one has to be content 
with a perineural injection, the anesthetic 
fluid being deposited in the immediate 
neighborhood of the nerves. If a sufficient 
amount of anesthetic fluid is injected near 
the nerves, the anesthesia will be quite 
adequate but will take longer to become 
established. In these cases one injects 
half as much anesthetic fluid again as is 
required for the endoneural block, and a 
period of twenty minutes is allowed to 
elapse before anesthesia is judged to be 
adequate. 

A 10 or 20 cc. syringe with a hypo- 
dermic needle, and a No. 20 bore needle, 
one and one-half to two inches in length is 
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Fig. I. Position for brachial plexus block. 


required for the brachial block. For the 
sciatic block a much longer needle, four to 
five inches in length, is required. The 
usual lumbar puncture needle suits the 
purpose well. (Fig. i.) 

Brachial Block. Positioii: The patient 
is placed supine on the table with the arms 
by the side. The hand is grasped by an 
assistant and pulled toward the feet 
so as to depress the clavicle. The face of 
the patient is turned away from the side in 
question and the head is placed as far as 
possible to the other side. This gives a good 
exposure of the supraclavicular region. 

Approach: The superficial landmark is 
the mid-point of clavicle; the deep land- 
mark is the upper surface of the first rib. 

The side of the neck and the upper part 
of the chest are then prepared with skin 
antiseptic. The supraclavicular region is 
draped with three linen towels, leaving the 
full length of the clavicle exposed. By 
palpating deeply above the middle of the 
clavicle one can feel the resistance offered 
by the flat upper surface of the first rib 


at or about the junction of its anterior 
and middle thirds. At this point the rib 
curves backward around the base of the 
neck and is perhaps somewhat more medi- 
ally placed than one would expect. The 
mid-point of the clavicle is identified and 
an intradcrmal wheal of anesthetic fluid 
is raised with the hypodermic needle just 
at the upper border of the clavicle at this 
point. The longer needle to which the 
s3Tingc is attached is now plunged back- 
ward, ver.y slightl}'- inward, and slightly 
upward so as to impinge on the upper sur- 
face of the first rib. 

Perhaps a good rule to follow in guiding 
the needle is to direct it at right angles to 
the line of the middle one-third of the 
clavicle, or more e.vactl}'^ at right angles to 
the plane of the anterosuperior surface of 
the middle one-third of the clavicle at its 
mid-point. It should be noted that the 
general line of the middle one-third of the 
clavicle is quite distinct from the line of 
the outer one-third, which portion curves 
rather sharply outward and somewhat 
anteriorl}^ and from the line of the inner 
one-third which runs outward and slightly 
posteriorlJ^ The general direction of the 
middle one-third is outward and def- 
initely posteriori}'. Again, the clavicle at 
its mid-point has three surfaces: an antero- 
superior, a posterior and an inferior. The 
above rule, taking into account the antero- 
superior surface and middle third of the 
clavicle, while not mathematical!}' accur- 
ate, will be found of considerable help in 
finding the upper surface of the first rib, 
while palpation of the rib is a further 
guide. 

It must be emphasized that the whole 
success of the procedure, both for the 
accuracy as well as the safety of its per- 
formance, depends on finding the first 
rib and in not permitting the point of the 
needle to deviate past its fiat upper sur- 
face. This is the important deep landmark 
which tells the operator where the point 
of the needle lies, and it is at the same 
time the barrier protecting the dome of 
the pleura, the apex of the lung and the 
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other important structures of the upper 
mediastinum. 

In a majority of cases the point of 
the needle will strike the first rib less than 
2 cm. lateral to the trunks of the brachial 
plexus where these structures cross the 
rib passing downward and outward to 
the upper extremity. Occasionally, the 
point of the needle will hit the plexus at 
once before it meets the rib and more rarely 
still the point of the needle will be placed 
medial to the plexus. .As soon as the 
nerve trunks are touched b}' the needle 
the patient will feel a tingling sensation or 
“shock” down along the extremity in the 
distribution of the nerve touched. 

Should the point of the needle not hit 
the plexus at its first insertion along the 
line indicated, the needle point is shifted 
gradually outward and backward along 
the surface of the rib for a distance of i to 
cm. so as not to miss the plexus in 
those rare cases in which it is more later- 
ally placed than usual. The plexus not 
being found in this region, the point of 
the needle is next moved in steps of cm. 
at a time medially along the surface of 
the rib and within a distance of i or 2 
cm. of the point at which the rib was 
originally touched, the plexus will be 
found, and the patient will report the 
“shock.” It should be noted that the 
brachial plexus in its relation to the first 
rib is placed lateral to the subclavian 
artery which is, in turn, somewhat lateral 
and posterior to the subclavian vein. 
Thus, if one moves the point of the needle 
in steps of a few mm. at a time inward 
along the rib, one must needs touch the 
plexus before one meets the subclavian 
artery. Thus it is that injury to the sub- 
clavian artery is made less likely in the 
same way as injury to the underlying 
pleura and lung is obviated by making 
use of the protection offered by the first 
rib. 

The width of the plexus at this point 
varies from 1J 2 to usually not more than 
2 cm. In order to obtain the most rapid 
and complete anesthesia the full width of 



Fig. 2 . Position for sciatic nerve block. 


the plexus must be infiltrated with the 
anesthetic fluid by inserting the needle into 
the trunks and injecting into them the 
anesthetic fluid until such time as no 
further sensation is elicited on touching 
the nerves. Thirty cc. of 2 per cent novo- 
caine are used for the adult male. On 
entering one of the nerve trunks with the 
needle point one gets a sensation of in- 
creased resistance as compared with the 
sensation elicited in the surrounding tis- 
sues. Having injected the plexus for a 
distance of to 2 cm. inward from the 
extreme outer limit at which the plexus 
was first encountered, one must be careful 
not to advance the needle point any fur- 
ther medially lest one should enter the 
subclavian artery. It should be noted that 
the anterior end of the first rib passes 
downward and inward deep to the clavicle; 
and as the lower trunk of the plexus is 
injected, the point of the needle will be 
directed backward slightly' inward and in- 
creasingly downward deep to the clavicle. 

Sciatic Block. Position: The patient is 
placed prone on the table with a pillow 
under the head, the face being turned to 
one side. (Fig. 2.) 
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Approach: The superficial landmarks are 
(i) the posterior superior spine of the 
ilium and (2) the tip of the great trochanter 
of the femur; the deep landmarks are the 
outer surface of the os inomiiiatum as con- 
stituted by the lower dorsum ilii and upper 
ischium, where these bones form the bony 
limits of the great sciatic notch. 

The buttock is widely prepared with skin 
antiseptic and draped with three linen 
towels. The posterior superior spin of the 
ilium is usually not a visible prominence 
but it can, nevertheless, be easilj'^ palpated. 
Less distinct by palpation is the summit 
of the great trochanter of the femur, which 
can be felt as an indistinct mass, but it is 
not necessary to be geometrically accurate 
with these superficial landmarks. These 
two prominences are marked by finger and 
thumb of the left hand and joined b}”^ an 
imaginary line. A second imaginary line is 
drawn at right angles to the original line 
at its mid-point. A point two finger 
breadths caudal to the point of intersec- 
tion is then taken on the second line. This 
is the point of entry of the needle. The 
usual skin wheal is raised at this point by 
injecting a small quantity of anesthetic 
fluid under the epidermis, using the hypo- 
dermic needle. 

The lumbar puncture needle is now 
plunged vertralward and slightly cranial- 
ward more or less at right angles to the 
skin until the point touches the lower dor- 
sum ilii. The point of the needle is now 
moved directly medial in steps of Yi cm. 
Occasionally, the great sciatic nerve will be 
met with by the needle point before the 
edge of the greater sciatic notch is reached. 
Presently the needle point will be felt to 
slide over the bony edge of the great 
sciatic notch toward the inside of the 
pelvis. The needle is at once withdrawn 
a little and its point is then moved step 
by step caudalward along the edge of the 
notch, slipping now and again off the edge 
until the great sciatic nerve is touched 
where it emerges from the great sacro- 
sciatic foramen and lies on the bony edge 
of the notch. A tingling sensation or 


“shock” will be felt by the patient running 
do\yn to the foot and toes and the ham- 
strings as well as the muscles of the calf 
will be seen to twitch. Twenty cc. of 2 per 
cent novocaine are injected into the nerve 
at this point in the case of the adult male, 
and the needle is withdrawn. 

The small sciatic nerve (posterior cuta- 
neous nerve of the thigh) lies on the great 
sciatic nerve and is blocked with it. 

ANALYSIS 

Fifty-one patients were operated upon 
using the anesthesia techniques described. 
In the brachial plexus block series there 
were three grpups: (i) Exghl upper arm 
cases — four reductions of fractured hu- 
merus, two reductions of dislocated shoul- 
der, one wound excision and reduction of 
compound fracture dislocation of elbow, 
and one wound excision and removal of 
foreign body; (2) Eight forearm and ivrist 
cases — two reductions of fractured radius 
and ulna, two reductions of fractured 
radius (one a CoIIes’ fracture), one wound 
e.xcision and reduction of compound dis- 
location of radiocarpal joint with suture of 
ulnar nerve, two wound excisions and 
suture of flexor tendons and median and 
ulnar nerves after lacerations of front of 
wrist, and one amputation through junc- 
tion of lower and middle one-thirds of 
forearm; (3) Fifteen hand cases — two ampu- 
tations through middle, ring, and little 
fingers, (i) amputation through index 
finger, wound excision and reduction of 
compound fracture of terminal phalanges 
of middle and ring fingers, three wound 
excisions and reductions of compound frac- 
tures of phalanges, one amputation of 
thumb through proximal phalanx, one 
amputation through metacarpal bones of 
little and ring fingers and suture of flexor 
profundus and extensor tendons to middle 
finger and extensor tendon to index finger, 
one wound excision and reduction of com- 
pound dislocation of interphalangeal joint 
of thumb, one wound excision with reduc- 
tion of compound fracture of proximal 
phalanx of thumb and suture of flexor 
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longus pollices and extensor longus pol- 
lices tendons, one wound excision and 
suture of flexor profundus tendon to the 
middle finger at the head of the metacarpal 
bone, one wound excision and suture of 
extensor tendons to index, middle, ring 
and little fingers on back of hand, one 
wound excision and closure of extensive 
lacerated wound of palm of hand and 
fingers, one incision and drainage of ab- 
scess on back of hand, and one incision and 
drainage of suppurative tenosynovitis of 
flexor sheath of ring finger and abscess of 
midpalmar space. In this series there were 
twenty-six males and five females, the 
ages var^fing from seven and orie-half to 
seventy-five years. 

In the sciatic block series there were 
seventeen reductions of fracture disloca- 
tions of the ankle, five showing marked, 
nine moderate, and three slight displace- 
ment. There were also four reductions of 
fractured tibia and fibula, two wound 
excisions and reduction of compound frac- 
tures of tibia and fibula (sciatic block com- 
bined with long saphenous nerve block), 
and one wound excision and reduction of 
compound fracture dislocation of ankle and 
reduction of fractured tarsal scaphoid, 
cuboid, and three cuneiform bones. In this 
series there were twenty-two males and 
four females, the ages varying from twelve 
to sixty-one years. 

The only organic complications that re- 
sulted in the brachial' plexus block series 
were localized gangrene of fingers in two 
cases, of skin of dorsum of hand in one 
case, and osteomyelitis of ring finger in 
the case of suppurative tenosynovitis. 
These all occurred in the hand group and 
it is believed that they could not be attrib- 
uted fairly to the method of anesthesia 
used. 

In the case of removal of foreign body 
from the left upper arm the patient com- 
plained shortly after the operation that 
he could not move any part of his left 
upper extremity. He was seen bj' Dr. F. 
H. McKay (Dept, of Neurology) who 
found “all sensations present in the left 


upper extremit}' with complete motor loss 
in hand, wrist and forearm, the onl}* excep- 
tion being a flicker of movement in thumb 
flexion.” He suggested that “an organic 
basis due to compression from a very 
tight tourniquet (applied before admission 
to check bleeding from the left basilic vein) 
might be held responsible but that never- 
theless a large functional (suggestive) ele- 
ment must be present.” All muscles of the 
left upper extremity responded well to 
Faradism and there was no reaction of 
degeneration. Function quickly returned to 
this patient and within months he was 
working full time again. This was the only 
case to show motor weakness after opera- 
tion, and in view of the above findings it 
seems unlikely that the nerve injection 
could be held responsible. 

In the sciatic block series there was one 
case of osteochondritis dissecans of the 
ankle which gave an excellent final result 
after removal of the loose fragment of bone 
and cartilage. Another case of fracture 
dislocation of the ankle suffered re-disloca- 
tion due to too early unsupported weight 
bearing. This patient, a luetic, had a fair 
final result after reconstruction of the 
ankle joint. Suppurative arthritis oc- 
curred in a case of simple fracture disloca- 
tion of the ankle. The reason for this 
complication was unknown and a fair final 
result was achieved after ankjfiosis of the 
joint. In a case of spiral fracture of the 
tibia and fibula gangrene of the lower leg 
and foot occurred postoperatively necessi- 
tating amputation seven inches below the 
knee. The gangrene here was attributed 
to traumatic spasm of the popliteal artery 
and its collaterals. It is not believed that 
any of these complications could with fair- 
ness be attributed to the nerve block. 

As regards the degree of anesthesia ob- 
tained, it was complete in all but five cases 
of the Brachial series. One case of the Fore- 
arm and wrist group, an eighteen-year old 
patient, was a poor subject for any anes- 
thesia other than general, and despite 
heavy sedation he was uncooperative from 
the beginning. In the other four cases the 
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anesthesia began to wear ofT toward the end 
of the operation and skin closure was per- 
formed painlessly under novocaine field 
block. This unexpectedly early wearing ofl’ 
of the anesthesia occurred without explana- 
tion in these four cases, but the situation 
by that time lent itself well to control by a 
simple field block. Usuallj' the anesthesia 
persists for much longer than one hour and 
in one case of the Hand group perfect anes- 
thesia was present throughout the whole of 
a four and one-half hour operation. 

In the Sciatic block cases, slight com- 
plaints were registered in 5 cases, all dur- 
ing the manipulation of the fractured bone 
ends into position. As soon as the manipu- 
lation had ceased there was no further 
complaint. This leads one to suspect that 
the cause of the complaints might well be 


the feeling of crepitus which, though un- 
pleasant, is not painful, is felt bj' bone 
conduction and thus is not influenced by 
the block. It is probable that heavier 
sedation in these cases would have com- 
pletely eliminated the slight complaints 
noted. 

SUMMARY 

A description is given of a successful 
technic for the use of novocaine block of 
the brachial plexus and the sciatic nerve in 
the regional anesthesia of the extremities, 
and the advantages of this form of anes- 
thesia in emergency surgery are empha- 
sized. A brief analysis is given of a series 
of thirty-one brachial plexus blocks and 
twenty-six sciatic nerve blocks used in this 
way. 



PILONIDAL CYSTS 

TREATMENT BY MARSUPIALIZATION OPERATION 
Charles Bunch, m.d. 

On Active Surgical Staffs of Mercy, Presbj'terian and Good Samaritan Hospitals 
CHARLOTTE, NORTH CAROLINA 


P ILONIDAL cysts or c^'st teratomas, 
as they are also called, are not 
unusual in private practice; however, 
they offered a major problem in military 
hospitals. There was the question as to 
whether they should be handled con- 
servativel}’-, or should be operated upon 
with the object of curing the condition, 
and just what type of operation should 
be done. The number of sick days had to 
be considered with the resultant temporary 
loss of this man to the service, together 
with possibility of recurrence of this 
condition following treatment. 

Numerous young recruits would turn 
in for treatment before they had finished 
their preliminary training, others shortly 
thereafter. Many had sustained a slight 
injury that would result in a flare-up of 
these lesions. Some would date the begin- 
ning of their complaints to an injury 
received on the obstacle course or in a 
physical conditioning class. Later in their 
militarj'^ career the injury was said to 
have been received while riding in a small 
boat in a rough sea, or while riding in 
some mechanized equipment over a rough 
terraine. Occasionally, an actual fall would 
be remembered. The frequent association 
of the complaint with mechanized equip- 
ment lead an author to refer to the con- 
dition as “Jeep Disease.”^ 

The pathological condition was present 
and the trauma onty made it apparent. 
The injury was only the exciting factor. 
Some few cases give no histor}'^ of injury. 

It is rather surprising that pilonidal 
cysts were not observed or at least recorded 
in the literature until 1867 when Warren- 
first mentioned them. However, he did not 
offer any ideas as to their origin. Nothing 


appeared in regard to this possible etiology 
until 1882 when Lannelongue’s® article 
appeared which advanced the theor}?^ of 
this possible origin from ectodermal in- 
vaginations. Five years later Tourneaux 
and Herrmann^ suggested that presisting 
vestiges of the neural canal might .be their 
origin. Numerous articles have been writ- 
ten supporting one theorj’" or the other. 
In 1934, Stone® wrote an article in which he 
suggested that they might arise from a 
vestigial structure analogus to Preen’s 
gland of birds. Fox®, in 1935, in his work 
in embr3’’oIog3% gave support to the in- 
vagination theory and he concluded that 
this took place between the third and 
fourth months from cells destined to form 
hair and glands. There is little to support 
Stone’s® theor^s’ and the belief that it is 
due to invagination of the ectodermal laj’-er 
is concurred in by most authors, and seems 
to be the most plausible in the light of 
experience with newer methods of surgery. 
Pilonidal cysts are definitely congenital in 
origin. 

The lesions are seen most often in the 
sacrococcygeal region as manifested on the 
skin by a small sinus or sinuses, which 
may or ma}’^ not be in the mid-line. One 
can get little idea of the extent or direction 
of the cyst and its tracts usuallj’- from the 
external appearance. Thej^ are subject 
to periods of more or less acute inflamma- 
tion with increased annoyance to the 
patient. Often several hairs can be seen 
protruding from the sinus. Actual abscess 
is sometimes formed. Often the chronic 
watery drainage from the area is the only 
reason for the patient to seek surgical 
relief. In the military hospitals abscess 
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formation is the more frequent reason for 
treatment. 

The incidence of pilonidal ej'^st is fairly 
high. In the Navy there were more sick 
da3's from this condition in 1940 than for 
either hernia or S3''philis. Some pedia- 
tricians report that about one babj’- out of 
ten has this lesion present. It appears a 
little more common in the male than in 
the female. 

The treatment can be divided into con- 
servative and radical. The conservative is 
instituted with the idea not of curing the 
condition but onlj'^ in getting the patient in 
condition to return to ordinal'}^ activit3\ 
This can be accomplished b3f simple in- 
stitution of drainage usually b3’' enlarging 
the sinus opening and application of wet 
heat. This was often done in the case of 
men in the armed services whose duties 
could not spare them for a long period. 

More radical surgical procedures are 
necessar3'- in effecting a cure. All operations 
can be included under three general head- 
ings: the closed t3'pe, the open t3’’pe and 
the partially closed type. In order to do 
the closed t3fpe successfull3f it is necessar3f 
to ex'cise all the cyst and its tracts, kill 
all dead space and be reasonabl3f sure the 
operative field is dr3'^ and sterile, or nearl3' 
so. More often a little serum accumulates, 
plus a low grade infection and the entire 
area of operation opens up. I know of no 
wa3'^ to be sure the area is sterile after dirt3f 
material has been excised. The closed 
method ma3^ get a patient well perhaps a 
little sooner than the other t3'^pes of opera- 
tion, but often there is disappointment; 
the wound opens up and there is a very 
long period of dressings. 

Even wounds that for a time appear to 
heal after a lapse of several months ma3’^ 
open and drain. Twent3'^-five per cent' of 
patients with closed operations who show 
later drainage is a conservative figure® 
in comparing reports, for according to 
some the figure is as high as 50 per cent.* 

The operations are man3' and closures 
var3'- in the closed t3'pe. A preoperative 
regime has also been advocated with the 


object of clearing up infection and bed 
position postoperativel3' has been em- 
phasized to take pressure off the skin area. 

The semi-closed procedure is far safer 
in the greater percentage of cases than 
the closed. In some instances the closed 
eventuall3' results in the semi-closed. It is 
the method that man3' of us have employed 
for man3'’ years. The C3'st is removed, the 
edges brought Ioosel3' together and drain- 
age instituted. In both of these methods 
the dissection is usuall3' wide, sutures are 
uncomfortable and the patient bedridden, 
and man3' h3'podermic for sedation arc 
required. 

B3' marsupilization man3'’ of these dis- 
advantages are overcome. The wound is 
open, the patient is comfortable, rarely 
requiring any postoperative sedation, he 
is ambulator3' and requires onl3' a few' 
da3's in the hospital. The operative area is 
not distorted b3’- wide dissections nor is it 
tense from man3' sutures. 

Buie® first mentions the marsupialization 
operation in 1937 but ver3' few articles 
have appeared in the literature about it. 
He cites* the accomplishments b3' this 
method to be: (i) The size of the w'ound is 
reduced and there is no necessit3' for 
sacrificing much tissue; (2) after healing a 
complete and adequate amount of tissue is 
left to pad the sacrococc3'geaI region; (3) 
recurrence does not follow w'hen the 
operation if first performed for the condi- 
tion; (4) the duration of the period from 
operation to healing is satisfactoiy; (5) 
no unusual preoperative preparation is 
required; ( 6 ) patients are hospitalized 
for onl3' a few' da3's; (7) no strenuous 
management, such as “locking the bow- 
els,” complete rest, special diet, etc., is 
needed; and (8) postoperative discomfort 
is negligible. 

The anesthetic of choice is a low' spinal. 
Local might be used if w'e know' for sure 
the C3'st to be small, but there is no wa3' 
to be sure. 

The operation of marsupialization pre- 
serves a portion of the w'all along w'ith the 
base of the C3'st and utilizes it in the 
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closure, the skin edges being sutured 
loosel}’" to the walk This membrane will 
possess all the histological structure of the 
skin itaelf even if it has been modified or 
destroyed by inflammation. An abundance 
of scar tissue has been replaced and it will 
become just as efficient in the process of 
healing. 

The technic of marsupialization is ac- 
complished by inserting a probe or groove 
director into the opening and splitting the 
skin along its course. Multiple sinuses are 
treated in like manner. The overhanging 
edges are cut av'a}- along with a portion of 
the lateral wall of the cyst or sinuses. The 
remaining cyst and sinus are cleaned of 
hair and other material with gauze. It is 
nearly always possible to fit the skin edges 
to the adjacent walls of the cyst and they 
can be sutured to the edges of the remain- 
ing cyst wall. A plain catgut suture in 
lock-stitch arrangement is best used. This 
also controls nicely any bleeding from the 
edges. We might think of this operation as 
“unroofing” the cyst. 

Should any small tracts be missed at 
the time of operation it has been ni}' 
experience that that particular portion 
will become inflamed and painful and with 
the use of a little local anesthetic this 
portion can be unroofed in the dressing 
room or office and no sutures are required. 
This remaining portion will be evident on 
the second or third day postoperativeh^ 

Recently I have had a series of thirty- 
seven patients whom I operated upon by 
the marsupialization technic. The cysts 
ranged from very small to very large. In 
onij- two was a tract missed and they 
were handled as outlined above. Low 
spinal anesthesia was used in all. No post- 
operative sedation was required except for 
those who had verj^ large cysts. Patients 
were allowed and encouraged to be up the 
following dav and sitz-baths instituted. 
The average patient could have left the 
hospital the third postoperative day. The 
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average wound was completely healed in 
three weeks. The largest wound was healed 
in six weeks. This patient, b}”^ the way, 
had been seen at one of the large hospitals 
in the west coast and had been told that 
the wound would take six months to heal. 
The cyst extended even down on the thigh. 
The patient who sta3^ed in the hospital the 
longest in mj- service was one in whom 
primar}’ closure was attempted bnl}’^ to 
open and drain. This wound required 
dressing for over three months and was 
slow in granulating. Had marsupialization 
been done, I believe he would have been 
healed in as man}' weeks. 

Postoperative care, as mentioned, con- 
sists of sitz-baths, small dressings and the 
handling of excess granulations. The dress- 
ings are rarely very soiled. 

Marsupialization offers the greatest com- 
fort to the patient, requires fewer hospital 
days, and in my opinion, offers the greatest 
hope for cure. Although it is hard to judge 
the merits of a procedure from a small 
series of cases, this method of treatment 
has many distinct advantages and at the 
present time is the greatest advance in 
curing this condition. 
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USE OF TRANSVERSUS ABDOMINIS IN REPAIR OF 
INDIRECT INGUINAL HERNIA 


Lieut. Col. Edward F. McLaughlin 

MEDICAL CORPS, ARMY OF THE UNITED STATES 


T he two objectives of any hernial 
repair are to cure the immediate 
hernia and prevent a recurrence. 



Fig. I. The left inguinal region is represented 
diagramniatically. a represents t!ic free 
margin of the aponeurosis of the transversus 
abdominis muscle; n represents the shelving 
margin of Poupart’s ligament; c shows the 
internal abdominal ring, the margins of which 
arc made up by the surrounding transversalis 
fascia; d indicates the deep epigastric vessel 
running beneath the transversalis fascia and 
bordering the inner margin of the ring. 

E indicates the cord structures emerging 
from the internal ring. The anatomical “v” 
described in the text is illustrated here with 
the internal abdominal ring appearing as a 
circle within the arms. 

In young men with indirect hernias, the 
first of these objectives can often be accom- 
plished by high ligation and resection of 
'the hernial sac; the second by a proper 
repair of the dilated internal ring. The 
purpose of this article is to describe an 
operative technic for the accomplishment 
of this second objective, a technic in which 
the aponeurosis of the transversus ab- 
dominis is employed to reinforce the ring 
at the same time that its diameter is being 
reduced. 

There are some points in anatomj^ 
which are pertinent to this discussion and 
which should be reviewed before proceed- 
ing further. First, the “opening” in the 
transversalis fascia, known as the Internal 
abdominal or internal inguinal ring is 


bordered above by the free margin of the 
transversus abdominis and below by the 
shelving margin of Poupart’s ligament. 
It lies somewhat as a circle within the arms 
of a horizontal “ v,” the open end of which 
points toward the midline of the body. 
(Fig. i). Secondly, the transversus ab- 
dominis is aponeurotic where it is in con- 
tact with the ring. Anson and MeVav' - 
and Morgan and Anson*’ found it to be 
aponeurotic at that point in 97 per cent of 
cadavers they dissected. It has been found 
so in all of the patients operated upon for 
indirect inguinal hernia at this hospital 
over a sixteen-month period where its 
anatomy has been particularly checked. 
The third point is that the transversus is on 
almost the same deep plane of the ab- 
dominal wall as the transversalis fascia 
and where it is aponeurotic it is especially 
close in its relation to that fascia. On the 
other hand, the internal oblique muscle is 
definitely on a more superficial plane and 
is not aponeurotic where it passes the 
Internal ring. The fourth point is that 
the deep epigastric vessels running under- 
neath the transversalis fascia border the 
inner lower edge of the ring, medial to 
the place where the cord structures emerge; 
therefore, a repair of the transversalis 
fascia medial to the emerging cord directed 
towards narrowing down the internal ring 
carries with it the danger of damaging these 
vessels and causing hemorrhage or infiltra- 
tion of blood into the tissues, which would 
interfere with the healing process. 

OPERATIVE TECHNIC 

At operation, after the redundant sac 
has been severed and its closed stump 
dropped back through the dilated internal 
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Fig. 2 . This semi-diagrammatic drawing of the left inguinal 
region illustrates the placing of the sutures to effect the 
closure described in the text, a shows the retracted muscle 
fibers of the internal oblique, b is the aponeurosis of the 
transversus abdominis. The sutures represented by i, 2, 3 
and 4 enter the margin of the aponeurosis of the trans- 
versus abdominis and course under t, the transversalis 
fascia, to emerge through the upper edge of the internal 
abdominal ring c. Across the ring, they pierce the lower 
margin and continue under the transversalis fascia again 
to emerge through D, the shelving margin of Poupart’s 
ligament, e represents the opened cord with the cord struc- 
tures exposed. Within the circle of the intern.il abdominal 
ring, the tied off stump of a hernial sac is illustrated. 


ring, repair plus reinforcement of the 
ring is accomplished in the following way: 
The shelving edge of the aponeurosis of 
the transversus abdominis is first identified 
and exposed. Good retraction of the in- 
ternal oblique is necessary to accomplish 
this, and at times, very occasionall^s in 
strongly muscled individuals, the arching 
edge of this muscle must be incised in 
order to displace it properl3^ Next, the 
dissection must be carried through cre- 
master muscle fibers and areolar tissue, 
which may veil the free edge of the 
aponeurosis of the deeper transversus 
abdominis muscle. After this edge has 
been identified and cleared, the shelving 
edge of Poupart’s ligament is similarly 
exposed. When satisfactory exposure of 
both these structures has been obtained, 
one begins at the outermost part of the 
ring and places interrupted sutures. (Fig. 


2.) Each suture passes through the follow- 
ing structures: (i) The edge of the apo- 
neurosis of the transversus abdominis; (2) 
the transversalis fascia forming the upper 
margin of the internal abdominal ring; (3) 
the transversalis fascia forming the lower 
margin of the internal abdominal ring, 
and finally (4) the shelving margin of 
Poupart’s ligament. The manner of placing 
these sutures may varj”^ from case to case. 
The first bite may be taken from above or 
again from below or the suture maj^ be 
started in through Poupart’s ligament 
continued upward through its shelving 
margin and after the desired structures are 
included, out again through Poupart’s 
ligament to be tied on the surface of that 
structure, the essential thing being that 
the four structures listed above be picked 
up by each stitch. After a sufficient num- 
ber of such sutures are placed (two to 
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four usually), they are lied in the order of 
their placiuji and ihe result is that the 
internal ring is narrowwl down till it (its 
snugly about the emerging cord struclures. 
At the same lime, the transversus aponeu- 
rosis and Pouparl’s ligament are ai)i)roxi- 
mated and form a closed dour over the 
previously opened portion of the interna! 
abdominal ring. These two (ibrous struc- 
tures are. now even more intimately bound 
to the underlying transversalis fascia 
than they were before since this structure 
was included in the same sutures and has 
been brought up lightly against their 
under surface, it is also worthy to note that 
fascia has been sewed to fascia fullilling 
what is held by some to be a rccpiirement 
for good healing. Consider also the rein- 
forcement which has been accomplished; 
it is immediate and intimate and not a 
plane or two removed from the place 
being reinforced. In this latter i)oini, the 
present technic difl'crs from the classical 
technic of rerguson, wherein the more 
superficial and more muscular internal 
oblique is used to reinforce the repaired 
internal ring. The potential or real “dead 
space” left between the repaired ring and 
the transposed internal oblique in the 
Ferguson repair does not remain after the 
operation herein described has been 
completed. 


SIMMAUV 

hour points in the anatomy of the 
inguinal region arc brought out; first, 
the close relationship between the internal 
ring and the free edge. <if the transversus 
abdcHuinis .above and with Pouparl’s liga- 
ment below; second, the fact that the 
transversus alHlominis is aponeurotic at 
this point; third, that the transversus 
.abdominis aponeurosis and the trans- 
versalis fascia are almost on planes of 
idcnlic.al deptl> in the makcuj) of the 
abdominal wall; fourth, the dangerous 
position of the deep ejrig.astric vessels 
medial to the inner m.argin of the internal 
abdomin.al ring. 

C'onsidering these anatomical facts, a 
technic has been devised in which the 
aponeurosis of the transversus abdominis 
is sewed down to the shelving margin of 
Poiipart’s ligament, the ring margins 
being included in the sutures for the closure 
of the dilated internal ring found in 
associatitm with indirect inguinal hernias. 
'I'he intimate reinforcement given by this 
technic, and the lack of “dead space” 
folh.nving its use is emphasized. 

nuf uunscus 

I. Ansos, It. . 1 . ;iiul Mi.N’w. C. It. .’'liTf., CynCi. 
O’n!., W>: iSf>, II, jS. 
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3 . I;. II. .nml Ansos, It. J. C)ui!r(. Hull. 
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ULTRAVIOLET BLOOD IRRADIATION IN BILIARY DISEASE 

KNOTT METHOD 
R. C. Olney, m.d. 

LINCOLN, NEBRASKA 


O NE of the most frequent and per- 
plexing problems confronting the 
average ph3'sician and surgeon, 
whether in general practice, internal medi- 
cine or surger}^ is disease of the biliary- 
tract.. Drainage is of primary^ importance 
in the resolution of all inflammatory’’ and 
infectious diseases, and this is equally’^ 
important in disease of the biliary- tract. 
As long as we have free and proper drainage 
of the biliary- tree, we do not have biliary" 
disease. We are so accustomed to speaking 
of gallbladder disease that we are prone to 
forget that the obstruction of the biliary’^ 
ducts due to swelling and inflammatory" 
reaction, obstructing drainage and func- 
tion of the gallbladder is the primary’’ cause 
of gallbladder disease. So, in considering 
gallbladder disease, we must first em- 
phasize that this is a disease of the biliary’’ 
tract in which the most important part of 
this disturbance is obstruction to free bile 
drainage. 

In using ultraviolet blood irradiation 
therapy" (Knott method) in acute and 
chronic inflammatory" diseases, we early 
noticed the marked and rapid reduction 
in swelling, pressure and inflammation; 
this was so marked that we began treating 
non-malignant disease of the biliary" tract 
in the hope that this marked reduction 
in swelling, inflammation and pressure 
would allow biliary" drainage and facilitate 
recovery" of these patients. To date, we 
have treated 383 patients with all ty"pes of 
non-malignant biliary" disease in which the 
results have been so interesting that we 
believe they" are worth reporting. These 
cases have been classified as follows: (i) 
Acute, very" severe, patients almost mori- 
bund, three; (2) acute, very" severe, five; 
(3) chronic, without stones, 264; (4) 


chronic, with stones, fifty'^-six; (5) chronic 
cholangitis and hepatitis, gallbladder pre- 
viously" removed, fifty"-five. 

Acute Very Severe — Patients Moribund. 
Two patients Avere seen in extremely" 
critical condition. One patient AA"as seA"enty"- 
eight y"ears of age; the other, eighty" y"ears 
of age. The AA"hite blood count AA"as 30,000 
and 35,000, respectiA"eIy"; both A\"ere semi- 
comatous, markedly" jaundiced, AA"ith rapid 
pulse and a large, rigid, tender mass in 
the upper right quadrant indicatNe of 
definitely" acute, seA"ere choIecy"stitis and 
biliary" disease. Both patients had been 
under treatment for more than a month 
AA"ithout improvement and AA"ere sent to 
the hospital to die. With ultraA"ioiet blood 
irradiation therapy", both of these patients 
responded promptly and rapidly". In three 
and four day"s, respectiA"eIy", both AA"ere 
taking nourishment, the SAA"eIling and mass 
in the upper right quadrant subsided 
markedly", the AA"hite count came doAA"n and 
the general condition improA"ed rapidly". 
Both AA"ere discharged from the hospital 
after fourteen and eighteen day"S, re- 
spectiA"eIy", AA"ithout surgery". Both patients 
have been foIIoAA"ed for more than a y"ear; 
neither has had a recurrence and both 
haA"e been feeling A"ery" AA"eII. Functional 
gallbladder .v-ray"s seA"eraI months later 
reA"eaIed moderate concentration of dy"e 
in the gallbladder AA"ith fairly" good function. 

One other case Avas almost identical 
AA"ith these tAA"0 except that this patient 
had a decompensated heart along AA"ith 
biliary" findings and AA"as in a moribund 
condition. Her progress after ultraA"iolet 
blood irradiation therapy" AA"as sloAA"er, 
but there AA-as A"ery" marked irnproyement. 
She has noAv been obserA"ed for more than a 
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year and is up and about in a very normal 
condition for a person of her age. 

Acute Severe Cases. Five patients were 
seen with acute, severe cholecystitis with 
increased leukocyte count, temperature, 
mass in the upper right quadrant very 
tender, and varying degrees of jaundice. 
All of these patients showed marked relief 
from ultraviolet blood irradiation therapy; 
relief from pain, swelling, and tenderness 
was very prompt within twenty-four to 
forty-eight hours; the temperature went 
down rapidly and the swelling reduced 
markedly in two to three days. 

Four of these patients have not been 
operated on and have had complete relief 
from sjTOptoms for a period of from four 
months to one-and-a-half years. 

The fifth patient proved to have stones 
in the gallbladder and was subsequently 
operated on with complete relief of symp- 
toms. In this case, the patient’s operative 
condition was made very safe and easy by 
the preoperative ultraviolet blood irradia- 
tion therapy, and when operated on the 
patient was in good surgical condition. 

Biliary Disease, Chroixic, without Stones. 
This is a large series of cases of chronic 
biliary disease without stones. All of these 
cases were typical cases of chronic biliary 
disease in which the history and physical 
findings were typical. Careful study of 
each case was made to determine the 
diagnosis; all the patients had functional 
gallbladder x-rays, gastrointestinal x-rays, 
gastric analysis, serology, and any other 
examination believed necessary to deter- 
mine the diagnosis and differential diag- 
nosis. These patients had all been under 
treatment for a period of time, varying 
from months to years, some by others and 
some by myself. All of them had typical 
symptoms of recurrent attacks of jaundice 
of varying degrees, indigestion after meals, 
excessive gas, recurrent attacks of pain 
in the upper right quadrant and epi- 
gastrium, and many had pain referred to 
the subscapular region on the right side. 
All except twelve of this group received 
marked relief of symptoms and have been 


observed for a period of four months to 
one and a half years following treatment. 
The relief in this group of patients has 
been very encouraging, and these patients 
have been very grateful for their relief. 
Dietary and medical management were 
continued in these cases following and 
along with ultraviolet blood irradiation 
therapy. The important point is that the 
ultraviolet blood irradiation therapy 
seemed to reduce swelling and congestion 
in the blliar}’^ tract, promoting bile drain- 
age, and was just another important step 
in the treatment of these patients. None 
of these patients has been operated on. 

There are three interesting cases, how- 
ever, in which the gallbladder had pre- 
viously been drained and not removed'; 
two patients had stones, one did not have 
stones. None of these patients had been 
operated on by me. All had gone for 
several years with marked recurrence of 
their cholecystitis. All three have ob- 
tained practically complete relief of symp- 
toms and functional gallbladder .v-rays 
show quite normally functioning gall- 
bladders, which previous to treatment 
had shown no shadow or only a slight 
shadow. 

Chronic xvith Stoixes. This is a group of 
chronic biliary disease with cholelithiasis 
in which forty-eight have been operated on. 
These patients were all prepared for sur- 
gery bj' preoperative ultraviolet blood 
irradiation therapy along with all usual 
preparation of these cases. It is important 
to emphasize that these patients were 
relieved of symptoms markedly by ultra- 
violet blood irradiation therapy and that 
their surgery was made much easier and 
safer. Comparing this group of surgical 
cases with similar patients operated upon 
over many 3'ears of time, I have been 
greatly impressed with the difference; 
postoperative ileus, pain and distention 
were much less and convalescence was 
markedly smoother than previousl5^ 

Chronic Cholangitis axid Hepatitis, Gall- 
bladder Previously Removed. This is a 
very interesting group of fifty-five cases 
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of biliary disease in which the gallbladder 
had previously been removed and who 
continued to have recurrent attacks of 
symptoms. These patients continued to 
have recurrent attacks of jaundice of 
var\dng degrees, indigestion after meals, 
gas, pain in the upper right quadrant and 
epigastrium, and many with pain in the 
subscapular region on the right side. 

Forty-six of these were greatly relieved 
of symptoms and have been observed for 
from four months to one and a half years 
and have remained free of symptoms dur- 
ing this time; the others obtained moderate 
relief, but some of these had not continued 
treatment as suggested. Dietary and med- 
ical management were continued as pre- 
viously in these cases. On all cases of 
chronic biliary disease, complete studies 
were made to determine the diagnosis and 
differential diagnosis: .v-ray studies of 
the gastrointestinal tract, gastric analysis, 
blood study, and whatever other informa- 
tion seemed pertinent to prove the diagno- 
sis in these cases. 

PREOPERATIVE CONSIDERATIONS 

Forty-eight cases were prepared for 
surgei'3’- preoperatiA'e ultraAUolet blood 
irradiation therapy; these were all cases in 
which the surgical attack was considered 
hazardous or serious, some extremely 
hazardous. In using this preoperative 
preparation, there has been A^ery little 
postoperath’e ileus, distention and similar 
disturbances; A'erj’ Icaa' haA^e had to 
haA'e intranasal stomach drainage, and 
the amount of intraA^enous fluids has been 
about half the amount used preAuously. 
These patients Avere able to take fluid by 
mouth A^er}' early, AA^ere able to turn and 
exercise AAuthout much difficultj’’ and their 
feeling of AA-ell being AA^as A^erj* marked. 
PostoperatiA'e complications, such as pul- 
monary inA-oh-ement and phlebitis, haA'e 
been A'ery fcAv. These obserA^ations haA'e 
been carefully compared AA'ith similar 
patients- operated upon OA'er man}* years’ 
time. 

Taa'o patients in this group died; both 
had gangrenous gallbladders. Both AA'ere 


elderl}'^ people and their condition AA^as 
practically hopeless. 

POSTOPERATIA'-E CONSIDERATIONS 

In cases requiring prompt and im- 
mediate surgery in AA^hich peritonitis is 
extensiA^e and the patient is in a critical 
condition, ultraAuolet blood irradiation 
therapy is extremely A^aluable. Treatment 
can be giA^en A^ery soon after surger3^ In 
almost all cases, there is marked relief of 
cyanosis, distention, ileus and marked 
improA^ement in the patient’s general 
condition. Intranasal stomach drainage is 
used A^ery little and patients improA^e much 
more rapidly than a similar group operated 
upon OA'er many 3'ears of time before. We 
belieA'e defmitel}'^ that recoA^er}' in man}* of 
these cases AA-as due to the help receiA^ed 
from ultraAuolet blood irradiation therap}^ 

SUMMARY AND CONCLUSIONS 

UltraATolet blood irradiation has noAv 
been used for one and a half j^ears, and 
after this time of obseWation some A'-erj^ 
important clinical obserA'ations stand out : 

1 . After treatment AATth ultra Anolet blood 
irradiation, there seems to be a prompt 
and marked reduction of sAA^elling and 
pressure, AA'hich seems to be particular!}'- 
important in the treatment of diseases of 
the biliary tract. 

2. In seA^ere peritonitis AA'ith postopera- 
tiA^e ileus, this is by far the most effecth'^e 
treatment I haA'^e eA^er used. There is 
marked increase in the tone of the in- 
testinal tract, relief of seA’^ere reA'-erse 
peristalsis, cyanosis and such sAouptoms 
to a marked degree. Extremely ill patients 
respond to this treatment that do not 
respond to any other. 

3. In preoperath'e preparation of serious 
surgical cases, it is of great A^alue. Patients 
AA’ithstand serious surgery AAUth feAver com- 
plications, haA^e less pain, require less 
intraA'enous fluids and recoA'ery is has- 
tened; pulmonary complications and phle- 
bitis are markedly reduced and, AA'hen they 
occur, respond markedly to ultraAnolet 
blood irradiation. 



PHYSIOLOGY OF THE NOSE AND ITS RELATION TO 

PLASTIC SURGERY 


Edward S. Lamont, m.d. 

HOLLYWOOD, CALIFORNIA 

T he primary purpose of the rhin- result in side chain reactions that will 
ologist is to restore a disturbed nose serve to upset the physiology of the whole 
to normal function. In that “nor- nasal chamber. Once the circle is begun 


■ ... 

.f 



Fig. I. A, old fracture of the nose, resulting in external deformity and internal 
dislocation of the septum. At the time of the nasal reconstruction the septum 
was relocated with an Asch forceps; b, following surgery and restor.ation of 
normal breathing space. 

mal” presents such a wide latitude, the and especially if it becomes chronic,^ it 
end result will be dependent on the niaj' require more than merely eradication 
material presented and the cleverness of of the original causative factor to o^^er- 
the clinician. come the pathological condition. 

Primarily, the nose functions as an air Allergy, vasomotor rhinitis, trauma, 
passage. The mucous membrane, the cilia, tumors, congenital defects, either singly 
glands, turbinates and the sinuses have or in • combination, may serve to disturb 
individual functions all coincidental with the individual’s normal physiology. Con- 
the passage of air. Nasal blockage may servative procedures should be first at- 
cause drying, interfere with drainage and tempted before more radical surgical effort 

* Presented in conjunction with colored surgical motion pictures at the Los Angeles County Medical Association, 
October, 1945, and at the Harbor Branch of the Los Angeles County Medical Association, February, 1046. 
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A B 

Fig. 2. A, congenital deformity. The long upper lateral cartilages in conjunction 
with a dropped tip created a ball-valvc action causing bilateral intermittent 
blockage of breathing; b, reconstruction of the nose with internal adjustment 
resulted in both an improved cosmetic and physiologic picture. 



is instituted. When surgerj^ is the choice, 
the operator should possess a preconceived 
picture of the end result he hopes to obtain. 
Unfortunately, bulldozing a pathway 
within the nose with the scapel is not the 
answer. The aperture created by surgery 
must be phj'siologically correct or the 
patient may be Avorse. Function must be 
the guiding impetus of all incisions. 

The pathway’’ followed by inspired and 
expired air and the physiologic effects of 
pathologic change in the air passages have 
been well discussed bv Proetz.^® With a 
knowledge of these concepts, the clinician 
must attempt to return the tissues to as 
near normal function as possible. 

A bulging turbinate blocking the airway 
should be investigated for the presence of 
allergy or infection in the sinuses. If these 
measures fail, cauterization, electro- 
coagulation, submucous resection of the 
turbinates or injection may be employed.® 

When the preceding deformit}’’ is present 


in conjunction with a deviated septum 
blocking the nasal passage, or a flattened 
tip with depressed upper and lower lateral 
cartilages, the investigation becomes more 
complicated. 

THE AIRWAY 

Inspired air gathers moisture as it 
passes over the turbinates and warms close 
to body temperature. In performing this 
duty, the nose contributes almost a liter 
of water in a day and a night. This round 
the clock function of the nose requires 
about seventy calories. 

Due to electrostatic charges within the 
nose and the moisture present, the passage- 
wa}^ is self-cleansing of particular matter. 
A constricted opening, wide scars due to 
incisions, senecia or spurs, all maj^ act to 
create eddy currents and upset the nor- 
mal cleansing processes that occur within 
the nasal vault. 
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Fig. 3. A, dislocated and fractured septum; complete curvature of the septum 
toward the right and total blockage of breathing. Tiie early fracture had 
resulted in deformity which required cosmetic correction, as well as restora- 
tion of the physiologic air passage, b, following rhino-osteoplasty and recon- 
struction of the septum as depicted in the drawings. 


If the disturbance to the tissue within 
th)S nose be of major consequence, the 
mucosa, the cilia and the glands cannot 
perform their function, so that drying 
occurs. Over a long period of time, exces- 
sive drying will incapacitate the cilia, 
causing a change in the epithelial nature 
from ciliated columnar to squamous cells. 
Such a metamorphosis results in crusting 
and discomfort to the patient. 

The narrowest portion of the nasal 


passage exists approximateh' iM cm. 
posterior to the alar rim. Its boundaries 
are formed by the septum media II}> the 
fold of tissue between the upper and lower 
lateral cartilages above and the floor of 
the maxilla below. Interference with this 
opening may result in a condition ranging 
from complete obstruction to partial clos- 
ure with a ball-valve action. 

The longest incision in a rhino-osteo- 
plastic operation lies in this area. It com- 


Fig. 4. Author’s procedures in reconstructing a twisted anterior septum, a, in such cases a sub- 
mucous resection will serve no purpose and is actually contraindicated. The twist involves 
cartilaginous septum which includes the upper lateral cartilages. The latter are severed 
from the septum intranasally and after the required amount is resected the septum is recon- 
structed. B, the nose has been diagrammatically bisected to demonstrate the intranasal 
operation. Mucous membrane on the convex side is dissected away from the cartilaginous 
septum. A modified hj^perbolic incision through the cartilage to the opposite mucous mem- 
brane is made from the dorsum of the nose downward to the nas.al spine. Approximately a 
millimeter anteriorly, a similar parallel incision is made allowing the curs'ed sliver of cartilage 
to be resected. Should the convexity be acute a similar procedure is carried out more an- 
teriorly. c, the mucous membrane is then laid back against the cartilage and several stag- 
gered sutures (No. 000 black silk) are taken through the mucous membrane, cartilage and 
the opposite mucous membrane. The curvature of the septum is thus corrected .and normal 
physiologic function of the nose restored. 



B 


Fig. 4. 

For caption see page 240. 
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Fig. 5. A, flattened nose resulting from a complete removal of the septum many years ago; 
B, restorative surgery necessitated reconstruction of the nose and a cartilage plate grafted 
between the empty mucous membrane flaps, extending within the columella from the 
tip to the nasal spine and backward to the vomer. 


mences in the lowermost lateral portion 
between the upper and lower lateral 
cartilages, is brought forward and upward 
to the tip of the septum, then curved and 
brought downward to separate the septum 
from the columella. Unless the surgeon is 
always cognizant of the physiologic and 
mechanical importance of this aperature, 
an annular scar maj'^ occur with resulting 
obstruction. 

If the scars within the nose be wide or 
overriding, they will serve as dams against 
the normal ciliary pathway. Not only will 
the effected side of the nose suffer, but 
an asymmetry of nasal ventilation will 
occur with the opposite side taking over 
most of the burden, thus resulting in 
excessive dr3dng of the mucosal walls. 

A scar contracture of this hiatus causes 
a stream of air to be inspired through a 
small opening under increased pressure 
which results in eddj’^ currents that upset 
the normal humidification and cleansing 
processes of the nose. 


CLINICAL FINDINGS 

In reviewing the last 500 consecutive 
cases who have presented themselves for 
rhino-osteoplasty, 22 per cent present 
symptoms and/or a history”' of partial 
nasal blockage. Allergic rhinitis, deviation 
of the septum or a combination of both are 
the main causative factors in that order. 

The plastic surgeon must be prepared to 
evaluate phjfsiologic disturbance to the 
internal nasal passage. A patient with an 
external nasal deformity who also suffers 
with nasal blockage, “sinus headache,” 
post-nasal drip, “frequent colds,” should 
be handled as a complete entitjL A recogni- 
tion of phj'siologic disturbance and con- 
sultation with an otolarjmgologist prior to 
nasal reconstruction will result in a much 
happier patient and surgeon. 

The discover^' of a guiltj’’ allergen, the 
removal of pol3'ps or spurs, or a thorough 
submucous resection when required ma3' 
aid in restoring the normal ph3'^siolog3L' 
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Fig. 6. a, fracture of the nose in conjunction with congenital deformity; b, the 
cosmetic and physiologic improvement stimulated the patient to have 
dermatologic consultation for eradication of a long standing case of acne. 


Often the rhino-osteoplast}* ^vith a straight- 
ening of the septum and reconstruction of 
the upper and lower lateral cartilages may 
do much to overcome mechanical dif- 
ficulties of the airway. 

The surgeon must attempt to judge the 
normal for each individual patient. When 
disease is chronic, when tissue has become 
thickened and when fibrosis has invaded 
normal ciliated areas, the surgeon must 
employ those procedures with occasional 
modifications that vill restore the nasal 
passage to a functional airwa}’ without 
making the patient worse. Such procedures 
that may be applicable in one case may 
be entirely wrong in another, and the 
surgeon’s guide should be a plan with his 
eye focused on the end result.^* 

THE SEPTUM 

We have previously discussed the im- 
portance of a thorough submucous resec- 
tion when required.^® Should the deviation 


be associated with a nasal deformity, the 
former ma}' be accomplished three or four 
months prior to the latter. In occasional 
cases, the submucous resection mav be 
done afterward; it is no longer our policy 
to do both operations together. 

Should the septum be dislocated from 
the vomer groove, it may be replaced with 
an Asch forceps at the time of rhino- 
osteoplasty.® This is accomplished vnth 
little difficulty after the septum has been 
detached from its anterior and inferior 
moorings. (Figs.i to 7.) 

Due to previous injur}^ the end of the 
septum may terminate in an abrupt curve. 
Such a defect cannot be overcome by a 
submucous resection and ..may cause a 
cosmetic deformit}" of the n^se, as well as 
mechanical blockage to tlie airway. Several 
methods of conquering such a problem 
have been suggested.®’ After deflect- 
ing the mucous membrane on the convex 
curve of the deformed septum, a thin 
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Fig. 7. A, congenital deformity associated witli an carl5' fractu,rc; dropped tip, 
long upper lateral cartilages and dislocated septum had interfered with nor- 
mal ventilation; u, six weeks following rhino-osteoplasty and relocation of 
the septum. 


hyperbolic sliver of cartilage, extending 
from the dorsum down to the nasal spine, 
is resected. Where required, a second piece 
of cartilage may be removed more anteri- 
orly. The mucous membrane is replaced 
and staggered sutures taken between the 
separated sections of cartilaginous septum. 
(Figs. 3 and 4.) 

UPPER LATERAL CARTILAGES 

In cases with a flattened cartilaginous 
bridge, or a large nose with excessively 
long upper lateral cartilages, the nasal 
passage may be partially blocked, produc- 
ing a ball-valve action with inspiration. 
The least amount of mucus, which is 
more apt to be present in these cases, due 
to lack of areation, will further exaggerate 
the picture. Such patients present an 
effort at inspiration, the alar rims flare 
outward, while the alar grooves deepen 
appreciably. (Figs. 2 to 6.) 

Such deformities may be corrected if 
they are properly evaluated. A saddle 
deformit}’^ of the lower dorsum may re- 


quire a cartilage graft or the upper lateral 
cartilages themselves may be so fashioned 
as to o^fercome the defect.” When the tip 
is overhanging, the necessar}' amount of 
cartilaginous septum and upper lateral 
cartilages are resected. 

Meticulous care should be entertained 
in suturing the lining of the upper lateral 
cartilage to the lower lateral cartilage on 
both sides. A more exact approximation 
results in less granulation tissue and a 
finer scar. The latter is especially important 
from a phj^siologic standpoint to avoid anj" 
barriers to ciliary pathways. Careful sutur- 
ing will aid in avoiding the ball-valve 
action of the lateral walls. 

LOWER LATERAL CARTILAGES 

The surgical procedure in reconstructing 
the nasal tip that results in a pleasing 
contour without physiologic interference 
to the nasal vestibule has previously been 
described.® Pinching or collapse of the 
lower lateral cartilages may be pre- 
vented if these members are carefully 
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undermined and allowed to slide to their 
new position. Careful suturing of the 
lining will aid both in the cosmetic and 
physiologic reconstruction. 

The columella, consisting of the medial 
crura of the lower lateral cartilages ma^^ 
serve as a- causative factor in airwa}’^ 
blockage. This is especialh' true in cases of 
fracture and septal dislocation. In con- 
junction with septal relocation, recon- 
struction of the medial crura of the lower 
lateral cartilages is often necessar\\ 

A cartilage graft within the columella 
or at the columellar-philtrum juncture 
may be demanded. Upper or lower lateral 
cartilages, septal cartilage, autogenous rib 
cartilage or necrocartilage mav be em- 
ployed.^’®’*'* Time should be allotted to 
sculpture the cartilage so as to obtain a 
more pleasing cosmetic result. (Fig. 5.) 

Rather than utilize a single “ortho- 
pedic” suture, we realign the septum to 
the columella with a series of sutures on 
either side. Again, it is our belief that the 
time necessar}’- for such a procedure is 
balanced by the advantages gained. 

N.\SAL linung 

Though this paper does not primaril}’’ 
deal with loss of nasal tissue, the problem is 
often presented. When nasal lining is 
required in conjunction with a compound 
pedicle, we usually employ a split skin 
graft.-'" The forehead flap, the sickle 
flap, a pedicle from the arm or other 
procedures may be utilized as required. 

Atresia of the nostril will necessitate 
excision of scar tissue and the prepared 
cavity made sufficiently large to compen- 
sate for contracture. For reconstruction of 
the nasal fining, either oral mucous mem- 
brane or a split skin graft may be utilized. 

The graft may be sewn or cemented 
around a dental stent that has been 
modelled to fit the defect.^® The stent is 
allowed to remain in place eight to ten 
days. After its removal, the area is cleansed 
and the stent reapplied. Following this, a 
hollow obdurator is used intermittently 
for many weeks to prevent contracture. 
The restoration of an airway will aid the 


nasal vault to carry on its physiologic 
duties. 

SUMMARY 

The plastic surgeon must evaluate 
and correct physiologic defects within the 
nose. 

2. The septum, the turbinates, the 
cartilages of the nose and the nasal lining 
must be considered as a physiologic entity. 

3. Cartilage grafts, bone grafts, mucous 
membrane or split skin grafts may be 
utilized when required. 
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HEMOLYTIC STREPTOCOCCUS IN WOUNDS OF RABBITS=^ 

ACTION OF 5'NITRO-2'FURALDEHYDE SEMICARBAZONE 
Erwin Neter, m.d. and Thomas G. Lamberti, m.d. 

Assistant Professor of Bacteriology, 

University of Buffalo 


BUFFALO, 

I N a series of publications''-'^ the effects 
of various disinfectants and chemo- 
therapeutic agents upon hemolytic 
streptococcus in artificial wounds of rab- 
bits were reported. It was shown that 
the antibiotics, penicillin, tyrothricin, 
and streptothricin, exerted definite anti- 
streptococcal activity in vivo. Sulfona- 
mides proved to be largely ineffective. 
Recently, Dodd and Stillman'' reported 
on the bacteriostatic activity of some 
simple furan derivatives. These authors 
found that certain nitro-furan com- 
pounds inhibited in vitro the growth of 
bacteria or exerted bactericidal efi'ects, 
even when the drugs were used in relatively 
low concentration. Of the compounds 
studied, 5-nitro-2-furaldehyde semicar- 
bazone proved to be most promising for 
possible therapeutic application. It seemed 
of interest, therefore, to determine whether 
or not this drug is also effective against 
hemolytic streptococcus in artificial 
wounds of rabbits. The results of these 
experiments are embodied in the ensuing 
report. 

Material and Methods. The technic 
employed has been described in detail 
elsewhere.' Medium-sized rabbits were 
used. Artificial wounds, measuring ap- 
proximately I cm. in diameter, were in- 
fected with a twenty-four-hour infusion 
broth culture of a group A beta hemolytic 
streptococcus. This strain proved to be 
sulfonamide-susceptible in vitro. The drug, 
5-nitro-2-furaldehyde semicarbazone, was 
applied to the wounds either in powdered 
form (i and lo mg.) or in a washable base 


NEW YORK 

in a concentration of 1 1500. The formula of 
the base is as follows: 

Per Cent 


Carbow.ix 1500 5J 

Carbow.ix 4000 20 

Propylene! glycol 25 


The effects of these drugs upon the 
hemolytic streptococcus in the wound was 
determined by taking cultures of the 
wounds after treatment for various periods 
of time. Material from the wounds was 
seeded on 5 per cent human blood agar. 
The agar plates were then incubated for 
seventy-two hours at 37°c. and the ap- 
proximate number of colonies of hemolytic 
streptococci was recorded. 

Results. In all, 146 individual wounds 
infected with the hemolytic streptococcus 
were treated with 5-nitro-2-furaldehyde 
semicarbazone or served as untreated 
controls. The results were as follows: (i) 
In thirty-three out of thirty-four control 
wounds many hemolj'tic streptococci per- 
sisted during the observation period rang- 
ing from twenty-four to seventy-two hours. 
(2) In contrast, treatment of the wounds 
with the furan compound reduced the num- 
ber of hemolytic streptococci in seventy- 
two out of 1 12 wounds. Ten mg. of the 
drug in powdered form was effective m 
thirty-one out of forty-one experiments 
and I mg. in eleven out of nineteen ex- 
periments. Furan, in amounts of 0.2 mg. 
in washable base, caused a reduction in 
the number of hemolytic streptococci in 
thirty out of fift^'^-two infected wounds. 
That prolonged treatment jdelded better 
results is evidenced b}^ the following ob- 
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serration Reduction in the number of 
hemolytic streptococci after treatment 
for twenty-four hours occurred in only 
eight out of twenty-two experiments and 
after therapy for seventy-two hours in 
ten out of fourteen experiments. 

Co77\ment. It is well known that the 
777 7nvo activity of disinfectants does not 
always parallel that exerted under m 
7ntro conditions. It is noteworthy, there- 
fore, that the bacteriostatic activity of 
5-nitro-2-furaldehyde semicarbazone dem- 
onstrated in 7ntro by Dodd and Stillman 
could be established also in experimental!}' 
infected wounds. It is worth}' of note that, 
as shown previously, sulfanilamide and 
sulfathiazole, even in amounts of lOO mg. 
applied for twenty-four to forty-eight 
hours, failed to exert any significant effect 
under like experimental conditions. On 
the other hand, the antibiotics penicillin, 
tyrothricin and streptothricin caused a 
reduction in the number of streptococci 
in such infected wounds. 

The selection of any antimicrobial agent 
to be used in the treatment of localized 
or systemic infections of man depends upon 
several factors, in particular upon its in 
vivo activity toward the respective micro- 
organisms and its toxicity. That f-nitro-z- 
furaldehvde semicarbazone is of limited 

V' 

toxicity and is effective in infections of 
man has been shown by Dodd, Hartmann 
and Ward" as well as by Snyder, Kiehn, 
and Christophersen.® Further experiments 


and clinical observations are necessary 
to determine the merits of this compound 
as an antimicrobial agent for the treat- 
ment of localized and systemic infections 
of man. 

SUMMARY 

The compound,* 5 -nitro- 2 -furaldehyde 
semicarbazone, in amounts of 0.2 mg. to 
10 mg. (in powdered form and in a wash- 
able base) reduced the number of group a 
beta hemol}U:ic streptococci in artificially 
infected wounds of rabbits in a substantial 
number of experiments. 
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NEW OPERATION FOR DISLOCATED SEPTAL CARTILAGE* 


Reuben Kavser, m.d. 

Adiunct Otolaryngologist, Isrcal Zion Hospital 
BROOKLYN, NEW YORK 

T he otolaryngologist is frequently septum and with an external nasal deforni' 
confronted with the problem of cor- it}*, the same operative procedure is fol- 
recting a nasal obstruction due to a lowed. This is so because the deformities 
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dislocated septal cartilage. This dislocation 
may be the only abnormality present, but 
it may be associated with an external 
nasal deformity. Usuall}* the dislocated 
septal cartilage is just the anterior part of a 
generally deviated septum. 

Regardless of whether the dislocated 
septal cartilage exists alone or whether it is 
associated with deflections of the bony 


are merely varying degrees of derange- 
ment of the anatomical structures. The 
amount of distortion of cartilage and bone 
and the scarring and contracture of the 
surrounding soft parts regulate the degree 
to which the operative procedure is carried 
out. In this operation one secures per- 
manently the septum in its mid-line 
position. 


* Part of paper read before the American Otorhinoiogic Society for the Advancement for Plastic and Recon- 
structive Surgery, Inc., under the title ‘ Rhinoplasty and Nasal Rhysiology” on November ii, 1944- Also read 
before the Section on Laryngology, Rhinology and Otology^ of the Medical Society of the County of Kings and 
Academj^ of Medicine of Brooklyn, on April 1 1, 1945, as part of paper titled “Rhinoplasty and the Submucous 
Resection as Aids Towards Improving Nasal Physiology with Presentation of a New Technic for Correcting the 
Dislocated and Obstructing Septal Cartilage Associated with and without External Nasal Deformity.” 
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Before proceeding to the new operation 
here advocated, 1 wish to correct some 
erroneous concepts about the nasal sep- 
tum. We are all familiar with the teaching 
that in performing a submucous resection 
one must leave intact enough of the sep- 
tum to assure adequate support of the 
so-called dorsum of the nose. Occasionally, 
it is just this residual supporting segment 
of the septum which is the obstruc- 
tion we arc now seeking to correct. My 
personal studies in this direction have led 
me to the conclusion that the primary 
function of the septum is to help direct 
air currents within the nose. Contrary to 
the accepted belief, in my opinion, the 
septum contributes little support, if any, 
to the nasal bones and the upper lateral 
cartilages. It has only one supporting value 
of importance, and that is to the area of 
the tip. A saddle deformity may occur 
after some submucous resections. This 
results when the upper lateral cartilages 
end short of the distal end of the septum. 
In such e.xccptional cases the operator 
must preserve a prow-like projection of 
the septal cartilage to give support. 

NEW OPEK.-\TIVE PROCEDURE 

After adequate local anaesthesia, a 
rhinoplastic transfixion Incision is made. 
(Fig. lA.) '\^dlen the dislocated cartilage is 
just displaced from the interspinous at- 
tachment and from the xomeanc groove, 
and when its accompanying mucoperi- 
chondrium is not scarred and bound 
down in its abnormal position, and when 
the columella is still in the mid-line and the 
nasal frame-work is not deformed, the 
next procedure is simple. The deflected 
cartilage is exposed on one surface by 
elevating the mucoperichondrial flap, ven- 
trally as far as its attachment to the 
upper lateral cartilages, caudad to the floor 
of the nose and posteriori}- to the angle of 
deflection. (Fig, ib.) If the cartilage is 
displaced transversely be3'ond the mid- 
line from one nostril to the other, it is 
then e.xposed be3'ond the angle of deflec- 
tion and followed backward until unde- 
flected septum is reached. The exposed 
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cartilage is then cut free, above from its 
attachment to the upper lateral cartilages, 
below from the floor of the nose, and be- 
hind from the remaining septum. As soon 
as the deflected cartilage is liberated from 
its attachments, it should be easih’’ re- 
located into the mid-line and fi.xed into a 
bed prepared at the cephalad aspect of 
the columella. It ma}' also be necessar}^ to 
correct simple angulations or bowings 
within the fragment of deflected cartilage 
b}' cross hatching or removing wedge- 
shaped slivers of cartilage. (Fig. ic.) 
Except for the rhinoplastic transfixion 
incision, the procedure presented so far 
has been that outlined b}’- Safian* as the 
“Swinging Door Operation,” more com- 
monl}" known as the Metzenbaum technic. 

If the septal cartilage is dislocated and 
crushed as well, and if it exists with nasal 
deformit}’, one still begins with the rhino- 
plastic transfi.xion incision. Next the nasal 
hump is removed and the upper lateral 
cartilages are completel}" freed from their 

* Safian, Joseph. Corrective Rhinoplastic Surgerj\ 

Pp. 178-179- 
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Fig. 3. 




A “ 

Fig. 4. A, dislocation of septal cartilage beyond alar run; b, after 

correction. 


septal attachments. The cartilage of the 
septum can thus be approached both from 
its anterior and its caudal aspects. The 
technic is then to expose one surface of 
the septal cartilage until undeflected sep- 
tum is reached and then free this exposed 
cartilage at all its margins. One usually 
finds that as soon as the fragment of 
cartilage is liberated from its marginal 
attachments it is drawn into an unnatural 
position beyond the mid-line because of 
the scar contracture of the mucoperi- 


londrium attached to the other surface 
■ this cartilage fragment. It is in tins 
stance that it is necessary to excise^ we 
’fleeted cartilage entirely. The excised 
lece of cartilage is placed aside, ° 

; used as a columellar strut and sep a 
-aft The mucoperichondrial flaps are 
ndermined both from the remaining 
:ptum and from the floor oj the nose unti 
aough slack is created (Fig. 2a) to permit 
iie flaps to stay in the mid-hne whei 
omplete healing has occurred, l he cepi - 
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Fig. 5. A and n, right and left profiles before corrections; c and d, right and left 

profiles after operation. 


alad aspect of the columella is verticall}' 
incised separating the two medial crura 
from each other. An adequate strip of 
cartilage is placed into the columella to 
act as a strut. (Fig. 2b.) If there is not an 
adequate piece available from the septal 
cartilage fragment previously excised, a 
piece of pickled septal cartilage, or better 
yet, pickled rib cartilage can be emploj’^ed. 
The remainder of the septal cartilaginous 
fragment can then be placed between the 
two mucoperichondrial flaps and left there 
as a cartilage graft. The upper lateral 
cartilages including this graft are then 
sewn together, using fine chromic mattress 
sutures. (Fig. 3.), The caudal edges of the 
mucoperichondrial flaps are then approxi- 


mated to the membranous columella by 
interrupted silk sutures. To insure mid- 
line healing, vaseline packs or rubber 
tubes should be left in each nostril and 
nasal cavit}'^ for as long as ma}"^ be neces- 
sary, that is until satisfactory'^ fixation of 
the cartilage grafts has occurred. (Figs. 
4 and 5.) 

SUMMARY 

An operative procedure has been out- 
lined for repairing any type of septal 
cartilage dislocation or deformity. This is 
based upon the principle that one may, 
with safety, entirely excise a deformed 
septal cartilage and still support the nose 
by the use of the upper lateral cartilages 
and a columellar cartilaginous strut. 


A METHOD OF PELVIC MEASUREMENT 

David 1 . Soi.omos', m.d. 


NI’AV YOIlK, 

T he pur|)osc of thi'; paper is to sim- 
plify pelvic measurement. The prin- 
ciple is as follows: A metal hall of 
known diameter is inserted ii\to the 
rectum. Lateral and anteroposterior .\-rays 
arc taken. The enlarj:einei\t of tlie pelvis 
on the .\-ray is accurately mirrored in the 
enlargement of the metal hall. Because this 
metal hall is located in the center of the 
pelvis it will he enlarged to the same degree 
as the rest of the pelvis. 

On the .\-ray lilms we me.isure the re- 
quired diameter, and the di.ameter of the 
metal hall. .An equation is dr.awn: 

A’-ray of rcciuired diameter 
True diameter (A') 

A'-ray diameter of metal hall 
True diameter of metal hall ( 1.27 cm.) 

The .v-ray of the required diameter is a 
known. 

The .v-rny of the metal hall is a known. 
The true diameter of the metal hall is a 
known (1.27). 

Thus we have an equation with three 
known factors and one unknown factor 
(A'), and the result can he easily calculated. 

A half-inch metal hall is used: this 
equals 1.27 cm. It would have heen easier 
for purposes of calculation if the metal 
ball were exactly 1 cm., hut such a hall 
is not obtainable in this country today. 
The half-inch ball is the ordinary metal 
ball used in ball bearings. 

The procedure in greater detail as used 
on a patient is as follow's: The metal ball 
is placed in a finger cot and tied with a 
string into the tip. The string is left long. 
The combination is lubricated and slipped 
into the rectum. When it passes the 
internal sphincter it naturallj' slips into 
the ampulla. The string is long enough to 
hang out of the rectum. AT-rays arc taken. 
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ihe string is pulled out to extract the 
linger cot and metal hall. 'I'he ball is taken 
out of the linger cot and can he washed and 
used repeatcrlly. Whatever diameter is 
recjuired is found hy setting up the propor- 
tion as descrihe<l. 

i:.v in It I M i:vTA i. data 

A pelvic hone is taken and important 
ptunts that mark the di.imeters are marked 
with lead arrows. These are made hy 
cutting a piece of sheet lead with a scissors. 
*rhey are taped into position with scotch 
tape, d’he o[)ject of this maneuver is to 
he certain that the di;uneters measured on 
the -v-ray film are the same as those 
me.'isureti on the hone itself. The metal 
ball is taped into position in the same 
location it would assume if it were inside 
the rectal ampulla. Anteroposterior and 
lateral .v-rays are taken. A Bucky .v-ray 
with the following factors is use<l: 30 M.A., 
•JO K.V’., ’ j second, 30 inch distance. 
This purposeful overexposure accentuates 
the lead markers rather than the bone. 

The actual diameter between two mark- 
ers is measured, but is left as an unknown 
to lest the accuracy of the method. The 
measurements taken on the .v-ray film arc: 
(0 the required diameter, (2) the diameter 
of the bail. A simple proportion is then 
set up: 

A'-ray of required diameter _ 

True diameter (A') 

A'-ray diameter o f metal ball 
True diameter of metal ball (1.27 
Y _ of required diameter) (1.27) 

A-ray cFiamctcr of metal ball 

X-ray of required diameter of pelvis is 
known. 

A’'-ra3' diameter of metal ball is known. 
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True diameter of metal ball is known. 
Thus we have three knowns and one un- 
known {X). From this the true diameter is 
calculated. It is checked against the true 
measurement between the lead arrows on 
the skeleton. The difl'erence is the error. 

In ten trials the error has not exceeded 
0 to 6 mm. The position of the metal ball 
is such that the diameters of the inlet, 
outlet, mid-pelvis or fetal head can be 
measured from it as a basis. 

SOURCES OF ERROR 

The anteroposterior and lateral views 
should be accurate. A turning of the body 
away from anteroposterior or lateral posi- 
tions will give a shorter diameter than the 
true one on the .v-ray film. 

In the experiments on the pelvic skeleton 
the lead arrows should lay straight, if 
they are bent the points will be distorted 
out of proportion on the .v-ray film. 

The centimeter rule should be accurate 
and if possible transparent. The rule used 
originally until replaced was oft' i mm. on 
a 15 cm. rule. 


In the patient the pelvic bone is a curve 
in three dimensions. On the .v-ra}^ film it is 
only in two dimensions. It is not alwa^'s 
easy to locate the exact point on the x-ray 
film that corresponds to the point on the 
pelvic bone in the patient. Of course this is 
overcome in the experimental work on the 
pelvic bone by the use of lead markers, but 
dealing with the patient becomes a more 
difficult matter. 

The syraph3^sis, especially the longer 
border, does not show in the lateral view 
as precisel}' as one would like it to, particu- 
larl}- in stout people. 

CONCLUSION AND SUMMARY 

A method of pelvic measurement is 
described which has as its principle the 
insertion of a metal ball of known diameter 
(1.27 cm.) into the rectum, taking x-ray 
films and calculating the true diameters b}^ 
a simple proportion. It is simple and 
accurate, and can be taken with any 
machine, regardless of target to film 
distance.' No special measuring devices, 
calculations or equipment is necessary. 



KOROSEAL; A RUBBER SUBSTITUTE 


W. L. GrEI;N, M.I). 

ViMtinj; S\ir(;cun, B(ir>;i-ss Hospital and Bronson Mftluxlist Hospital 
KALAMAZOO, MICHIGAN 


C OMMON among the many proljiems 
confronting those conccrnecl with 
the operation of any general liospilal 
is that of rubber tubing. Increasing clc- 
mancls of modern medicine and surgery for 
new and different types of intravenous 
therapy make cleansing, stcrilizjition, etc., 
of rubber tubing and connections of jKira- 
mount importance if serious reactions are 
to be avoided. 

Rubber tubing commonly used for in- 
travenous sets, so-called hard rubber 
drains, and in blood and plasma trans- 
fusions, deteriorates rather rajiidly under 
almost any type of repeated stcriliyuition, 
and most men have had the disheartening 
experience of having an intravenous set 
spring a leak with the lo.ss of precious 
fluids at a time when it could be least 
afforded. 

In addition to its propensity for rotting, 
cracking and leaking under certain types 
of sterilization, rubber tubing tends to 
stick to itself and if it has been autoclaved 
with a glass connection in place, it becomes 
well nigh impossible to remove the con- 
nection, the tubing must be cut and the 
adhering rubber scraped from the glass. 

Recently a number of workers have re- 
ported that the activity of penicillin, when 
administered through rubber tubing, is de- 
creased by as much as 25 per cent. 

One further serious drawback to rubber 
tubing is that it is non-transparent and 
following blood transfusions the cleansing 
of a length of rubber becomes a major 
operation. It is indeed difficult to be sure 
the lumen is entirely clean. When used as 
tissue or abdominal cavity drains hard 
rubber tubes, especially, often set up unto- 
ward reactions. 

With these problems in mind the author 
began a series of experiments in 1941 


using Koroscal as a substitute for rubber 
tubing. 

This plastic material, controlled until 
recently entirely by the W’ar Department, 
is superior in almost every way to rubber 
for common hosj)ita! usage. It is flexible, 
sturdy and withstands the rigors ofanytype 
of sterilization. One piece of the material 
su})plied fiw experimental work has been 
boiled daily in the usual type office 
sterilizer for a period of three months with 
no appreciable change. One other piece is 
four years old and has been subjected to 
repeated sterilization and is as unchanged 
and flexible as in the new state. 

The material is also unaffected by acids 
and alkalies and undergoes little if any 
change in body fluids when used for cavity 
or tissue drainage. In regards to cavity 
drainage Koroscal is radio opaque and 
shows up well cither at the screen or on the 
film. 

One great advantage to Koroscal we 
found in the first sample supplied was its 
crystal clearness. Fluids may be observed 
passing through the tubing as well as if 
it were clear glass and the cleansing 
problem is reduced to a minimum for this 
reason. It also facilitates starting intra- 
venous fluids enabling the operator to note 
the absence of bubbles, height of column 
of fluid, etc., in the tubing. The cle.y 
character of the tubing is altered by boil- 
ing, a white cloudy appearance showing 
up, but this disappears once complete 
cooling has taken place. 

The only serious drawback we have 
encountered with Koroscal is that it is 
only slightly elastic and there is some 
slight difficultj' in making connections. 
Plastic or glass connections with a one 
screw turn adaption, however, largely do 
away with this objection. 
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At the present time the supply of 
Koroseal tubing is limited to. experimental 
quantities, but we believe that it will do 
much to solve the common hospital tub- 
ing problem once it is released for full 
production. 

SUMMARY 

Koroseal, a plastic substitute for com- 
mon rubber tubing for hospital use, is 


presented. Its advantages are; (i) It Js 
almost indestructible to ordinary steriliz- 
ing methods. (2) It is transparent, thus 
facilitating the administration of intra- 
venous fluids and at the same time making 
the cleansing problem much simpler. (3) 
It is radiopaque and can be manufactured 
in whatever size seems most desirable.* 

* Koroseal tubing used in this work was supplied 
through the courtesy of the United States Na\’y' and 
the B. F. Goodrich Company, Akron, Ohio. 


Streptococci are Gram-positive organisms, which grow in chains and 
comprise many different strains. Also members of the same strain often 
develop varying degrees of virulence. 

From “A Short Practice of Surgery” by Hamilton Bailey and R. J. 
McNeill Love (H. K. Lewis & Co. Ltd.). 



INDIRECT INGUINAL HERNIA 

REPAIR OF THE ANATOMICALLY WEAK AREA 
David Brezin, m.d. 

MIAMI, FLORIDA 


I N 1942, McVay and Anson, on ihc basis 
of sound, illustrated anatomic studies, 
published their recommendations for 
inguinal hernia repair. Briefly, they ad- 
vocate the suture of the transversus ab- 
dominis aponeurosis to Cooper’s ligament 
in the lower reaches of the inguinal canal, 
from the pubic tubercle to the sheath of 
the femoral vein. The intervening defect 
between the femoral vein and the internal 
inguinal ring they close by suturing trans- 
versalis fascia to the anterior surface of 
the femoral sheath. This type of repair 
utilizes fascial tissues entirely and is 
laudable on that count alone. In addition 
it strengthens the posterior wall of the 
canal and closes the femoral ring, insuring 
against both direct and femoral hernia. 

We further strengthen the floor of the 
canal in the defect between the femoral 
vein and internal ring by suturing the 
transversus abdominis aponeurosis to the 
deepest portion of the reflected part of 
Poupart’s ligament. Otherwise we arc in 
complete agreement with the iMcVay 
procedure. However, for indirect inguinal 
hernia there is logically and anatomically 
one step more. 

Consider the nature of indirect inguinal 
hernia in relation to the recognized and 
advocated types of repairs. In common, 
they all reinforce the floor of the canal 
with muscle or fascia at one level or 
another in order to prevent recurrent 
hernia. However, the indirect inguinal 
sac, whether congenital or acquired, pro- 
trudes through the arch of the abdominal 
ring. Not in the floor of the canal, but in 
the arch of the abdominal ring is the 
structural anatomic defect through which 
the herniation occurs. At that point the 
descending testes pushed the abdominal 
layers ahead of it and left the attenuated 
tissues as the coverings of the cord. Of 


these, the internal spermatic, which is the 
prolongation of the transversus abdominis 
aponeurosis, is continuous with it. The 
transversus abdominis aponeurosis forms 
the fascial arch of the internal ring. 

Tcclmxc. The logical step in the repair 
of indirect hernia follows: The cord is 
opened by incising the cremasteric muscle 
and spermatic fascias. The isolated sac is 
ligated at the neck and the excess excised. 
The ligated neck is then allowed to retract 
through the abdominal ring deep to the 
transversus abdominis arch. It comes to 
rest at the level of the transvcrsalis fascia- 
peritoneal layer of the abdominal wall. 
The internal and external oblique muscles 
arc retracted upward fully exposing the 
internal inguinal ring. The aponeurosis on 
cither side of the arch is grasped in Allis 
forceps and drawn together anterior to 
the ligated sac neck; imbricating mattress 
sutures are used to hold it in place. Thus, 
a double aponeurotic layer is interposed 
anterior to the ligated sac neck. A double 
aponeurotic layer is also left in place of an 
anatomic defect. This, then, is our insur- 
ance against recurrent herniation at this 
point. The remainder of the repair proceeds 
in the fashion advocated in the initial 
paragraphs. 

SUMMARY 

The logical procedure for repair of 
indirect inguinal hernia is to interpose a 
fascial layer anterior to the ligated sac 
neck. 

This is done by approximating the 
transversus abdominis aponeurosis at the 
arch of the internal ring, thus closing over 
the anatomically defective area. 

REFERENCE 

McVay, C. D. .nncl Anson, B. ,I. A funclainontal error 
in current methods of inguinal Iierniorrhaphj'. 
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INTRA-ABDOMINAL PLACEMENT OF DRUGS 

A SIMPLE METHOD 

James T. Colley, m.d. and Robert H. Clifford, hi, m.d. 

ROANOKE, VIRGINIA 


T his paper does not intend to discuss 
the merits or demerits of the intra- 
abdominal use of the various powders 
and crj'Stals but rather the difficulties 
encountered in using the same and to 
suggest a simple method for overcoming 
some of them. 

Everyone who has used the various 
powders and cr^’stals, whether in salt 
shakers, paper packets, or the commercial 
crystals in the paper shaker, has had the 
unpleasant experience of having most of 
the drug adhere to the retractors, wet 
gloves, stray loops of bowel, and the wall 
of the incision with the masking of the 
structures. 

The equipment consists of a glass tube 
three-fourth inch in diameter, twelve 
inches long, and well annealed at both 
ends, and a plunger of wood roughly 
one-fourth inch in diameter and eighteen 
inches long. 

The tube is packed with varjnng amounts 
(2, 4, 6, 8 Gm., depending upon the 
choice of the surgeon) of the drug selected. 
The ends of the glass tube are plugged 
with cotton. The tube and plunger are 
then wrapped together and autoclaved. 
They are then ready for use. 

The method used is as follows: In the 
case of a perforated appendix with peri- 
tonitis. The operation is completed, and 
the first one or two peritoneal stitches 



TUBE 


PLUKCER 

Fig, I. Illustration of tube and plunger. 

taken. The tube is then taken b}^ the 
operator, the cotton plugs removed, and 
it is inserted down so that the end rests in 
the bed of the appendix. The plunger is 
then inserted into the tube, and with re- 
peated gentle strokes small portions of the 
drug are inserted into the desired area until 
the tube is empty. The tube is then with- 
drawn and closure completed. Some of the 
drug remaining in the tube is sprinkled into 
the layers of the wound. 

In this manner, it is possible to place a 
known quantity of the drug at any desired 
spot without having it removed from the 
abdomen by the surgeon’s hands and 
instruments. 

It is important that the plunger be 
considerably smaller than the caliber of 
the tube, for when using a close-fitting 
plunger, it was found that the drug was 
e.xpressed in a solid plug which tended to 
form a cake. 

This method has been used in the 
Jefferson Hospital, Roanoke, Virginia, for 
four years and has proved to be the most 
satisfactory of all methods tried for the 
local application of the drugs. 
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ABDOMINAL TYPE OF ECTOPIC PREGNANCY 

Charles Bate, m.d. 

Surgeon to Moton Memorial Hospital 
TULSA, OKLAHOMA 


S INCE the normal place for a preg- 
nancy is within the uterine cavity, 
an ectopic pregnancy may be defined 
as that condition in which the embedding 
growth of the impregnated ovum takes 
place elsewhere than in tlie uterine cavity. 
The term, extra-uterine pregnancy, may 
be used as a synonym for ectopic preg- 
nancy, meaning that the fertilized ovum 
may become implanted in the tube, in the 
ovary or anywhere in the abdominal 
peritoneum. While an interstitial preg- 
nanej’- is the usual type of ectopic preg- 
nancy, most cases of ectopic gestation 
occur farther out in the tube proper. Of 
the tubal variety most take place in the 
tubes’ outer half or middle. While embrj^os 
have been found in the lower uterine seg- 
ment, in the canal of the cervix and 
even within the vagina, such cases would 
be regarded more correctly as forms of 
abortion rather than true ectopic preg- 
nancy. Occasionally, a pregnancy occurring 
in the infundibulum projects itself into the 
abdominal cavity. Whether or not a pure 
form of abdominal pregnancy ever exists 
is still open to question in the minds of 
many. Cases of abdominal pregnancies 
occur in which the sac ruptures and the 
fetus is then discharged into the body 
cavity. In such cases development is pos- 
sible so long as the placenta remains 
intact and communication with the mother 
is maintained. Usually, however, when 
the fetus is discharged into the abdominal 
cavity it becomes encapsulated and de- 
generates. Mummification, maceration or 
calcareous infiltration (Lithopedion forma- 
tion) may occur. 


In the vast majority ot instances extra- 
uterine pregnancy results from the nida- 
tion of a fertilized ovum in some portion of 
the mucosal lining of the Fallopian tube. 

It is generallj’^ accepted in women with 
a twenty-eight day menstrual cycle that 
ovulation usually takes place between 
eleven and fifteen days following the onset 
of the preceding menstruation. It has been 
established by direct observation that the 
ovum is slowly extruded on to the surface 
of the ovary from the ruptured follicle. 
The ovum is engulfed almost imniediatelj^ 
by the fimbriated end into the tube which 
has been known to assume usual activity 
at the time, sweeping back and forth over 
both surfaces of the ovary. 

It has been held bj*^ good men that 
nidation can take place only in Mullerian 
tissue. If this is true, there is no such 
condition as a primary peritoneal preg- 
nanej'. Studdiford^ maintains that there 
is a primary peritoneal pregnancy. 

My first case leads me to believe that 
such a condition is possible, for the 
reasons that both tubes and ovaries were 
normal, there was no evidence of recent or 
remote injury to the tubes, there was an 
absence of any evidence of uteroperitoneal 
fistula and the pregnancy seemed re- 
lated to the peritoneal surface. However, 
primary abdominal pregnancies are not 
common. 

The course of these cases may vary 
greatly and many symptoms may be pre- 
sented by the patient causing confusion. 
The usual history is that the patient has 
missed one or two periods and then svid- 
denly she develops severe, cramp-like 
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pains in the lower abdomen. She may pass 
a small amount of blood, have a chill, 
become dizzy, nauseated and ultimatelj^ 
collapse. The patient may have a histor}^ 
of previous severe menstrual cramps or of 
pelvic inflammation. The picture becomes 
cloudy especially when the symptoms are 
of peritoneal manifestations. 

The diagnosis is not so easy before tubal 
abortion or tubal rupture has occurred, 
because the mass is soft as an intestinal 
loop. It has been said that the wa\- to 
tell a case of tubal abortion from tubal 
rupture is that when you see your patient, 
if she is alive it was tubal abortion, and if 
she is dead it was tubal rupture and a fatal 
hemorrhage has occurred. This was known 
as Harris’ rule. However, I have rescued 
a few tubal ruptures that were leaking 
slowly. It is important that the doctor 
carefuify sift the history, evaluate all 
factors, and always listen to an intelligent 
patient, because she frequently can be of 
much aid in diagnosis. A careful, gentle, 
pelvic examination to determine the size 
and consistenev of uterus is of great 
importance. 

The question of the time to operate is, 
in my opinion, as soon as the patient’s 
condition will allow. The earlier the sur- 
gical interference, the better it is for the 
patient. There also arises the question of 
what to do with the placenta in abdominal 
pregnancies at operation. 

There are three usual methods of han- 
dling these: (i) Complete separation and 
removal; (2) marsupialization or partial 
closure and drainage; and (3) leaving the 
placenta m situ with or without drainage. 
The placenta will usually become absorbed 
in a short time. 

The following are two cases that oc- 
curred in mj' practice within the period of a 
year: 

CASE REPORTS 

Case i. Mrs. E. R., age thirty-seven, para 6, 
came to my office complaining of cramping 
pains in her right side and of chills and fever 
of three days’ duration. Her pulse was no, 
temperature i 02 °f., respiration 24, blood pres- 



Fig. I. General view of mass with fetus; gestation 
sac partly opened. 


sure 1 10/70, and hemaglobin 14 Gm. When 
questioned concerning her menstrual history, 
she stated that four months previouslj' she had 
missed one menstrual period, but since then 
had menstruated one or two days during her 
regular menstrual time. She had been to a 
physician and had been told that she had 
“female trouble.” This later proved to be 
true. Upon physical examination the abdomen 
was tense and rigid. A pelvic examination 
revealed a large soft mass, the size of a 
grapefruit, situated to the right of a small 
firm uterus. She was hospitalized and given 
2,000 cc. of 10 per cent glucose intravenouslj" 
dailj', for two days and also i Gm. of sulf- 
adiazine every four hours. 

Her temperature was normal on the third 
daj’- and under spinal anesthesia her abdomen 
was opened. A four months’ fetus was found 
in the peritoneal ca^'•it3’• with a moderate 
amount of hemorrhage. The placenta was at- 
tached to the omentum and intestines. The 
tubes and ovaries revealed no gross evidence 
of recent or remote injuries or of inflammation. 
The fetus and placenta were complete^" re- 
moved and 10 Gm. of sulfanilamide crystals 
were placed in the abdominal cavity and the 
abdomen closed without drainage. The patient 
was discharged from the hospital on the twelfth 
daj’’ as well. I believed that this was probably a 
case of primary peritoneal pregnancy. 

Case ii. Mrs. E. F., age twentj'-six, para 
o, gravida i, was admitted to my surgical 
service on October 5, 1945, with a complaint of 
a painful mass in her lower abdomen. 
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Fig. 2. Fig. 3, 



Fig. 4. Fig. 5. 

Fig. 2. Mass from one side, showing tube and umbilical cord. 

Fig. 3. Mass from other side, showing again tube and umbilical cord and also ovary (white patch). 

Fig; 4. Cross-section sliowing ovary and tube at periphery, well separated from placental mass which 
shows amniotic cavity with inserting umbilical cord. 

Fig. 5. Cross-section through other level, showing again very thickened, fibrotic and adherent tube, 
as well as ovary with small follicle cyst both separated from placenta; tube blends into placental mass. 


Her last menstrual period was May 10, 1945. 
General examination revealed an anemic, 
female, colored patient whose blood pressure 
was 90/60, pulse 120, temperature I02°f. 
Physical examination showed normal chest 
findings. In the abdomen there was a smooth 
mass extending up to the level of the umbilicus 
most marked on the right side. The abdomen 
showed generalized tenderness and the mass 
was hard and irregular. The pelvic examination 
revealed the cervix to be posterior, closed and 
firm. Her hemaglobin was 9.5 Gm., red cell 
count 3,200,000, and total white count 12,000. 
The urine was negative except for i plus albu- 
men. Because of the history, it was believed 
that the patient was suffering from intra- 
peritoneal hemorrhage due to an ectopic 
pregnancy. 

She was given a transfusion of 500 cc. whole 
blood, and under spinal anesthesia a laparo- 
tomy was done. On opening the abdomen 
through a lower abdominal mid-line incision, 
the peritoneal cavity was found to be filled 


with fluid and clotted blood. The right tube 
was inflamed and fastened down to the back 
of the uterus. The uterus was in normal posi- 
tion and not enlarged. On the posterior aspect 
of the broad ligament a placenta was firmly 
attached, and free in the abdominal cavity 
was a three month’s fetus. The placenta and 
fetus were removed with very little hemor- 
rhage; 10 Gm. of sulfanilamide crystals were 
placed in the abdominal cavity and the 
abdomen was closed without drainage. The 
patient made an uneventful recovery and was 
discharged fifteen days after operation with 
the wound well healed and no complaints. 

The pathological report October 16, I945> 
Case II is as follows: Pathological No. B 1399! 
Macroscopically, the abdominal mass meas- 
ured 15 by 13H by 9H cm. The mass was 
covered almost throughout with serosa and at 
one point it was considerablj’^ thickened. The 
tube could be identified at its outside with 
the isthmical portion severed from the uterus 
and the ampullary portion with its fimbrial 
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end blending into the mass. Close to the tube, 
the ovary could Idc identified as a disc-like 
mass measuring 5 by 3 cm., and contained 
several small cysts. This ovary also blended 
with the mass. Part of tiie ovary, however, 
and the isthmical portion of the tube could 
be separated from the mass which appeared 
to be composed of friable solid hemorrhagic 
tissue resembling placental tissue. Over an 
area measuring > cm. in diameter, the mass 
was not covered with serosa and in this area 
a very thin umbilical cord was found to be 
inserted at the umbilicus and measured 9 cm. 
in length and 2 mm. in width. 

Microscopically, the large mass consisted of 
isolated necrotic chorionic villi embedded in 
masses of blood clots and fibrin. This necrotic 
placental tissue was found to be inserted in 


the wall of the fimbriated end of the tube and 
separated from the ovary and from the anipul- 
larj^ portion of the tube by granulation tissues 
ricli in blood pigment and lipoid filled histio- 
cytes. The Fallopian tubes showed a severe 
purulent chronic inflammation involving all 
layers of the wall. Where the gestation sac 
w'as not adherent to the ovary and tube, it 
consisted of fibrotic granulation tissue. An 
amnion could be identified lining the inside of 
one vein and two arteries. The ovary contained 
follicular cysts. 

Diagnosis: Abdominal pregnancy of four 
months’ duration around the fimbriated end 
of the tube; chronic purulent salpingitis. 
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HERNIA PERICARDII* 


CoMDR. A. Lincoln Brown and Lieut. Sydney F. Thomas 

MEDICAL CORPS, UNITED STATES NAVAL RESERVE 


T he pericardium is a sac composed 
of two layers, the outer fibrous and 
the inner serous. An abnormal bulge 
or protusion of both fibrous and serous 
layers may well be termed a pericardial 
diverticulum. The protusion of the serous 
membrane through a defect in the fibrous 
layer should be designated hernia of the 
perieardium {hernia pericardii), j 

A tabulation of all reported instances ol 
diverticula of the pericardium was made 
in 1937 by Cushing’ which, with the 
addition of a personal case, totaled forty. 
It is of interest to note that, correctly or 
incorrectly, the first two reported cases 
were entitled “Hernia.”-'^ The communi- 
cation between the pericardial cavity 
and the diverticulum or hernia, may be 
broad, minute, or slit-like and it may 
become obliterated leaving a cystic mass 
lined with pericardial serosa as in instances 
reported by Yater' and Dufour.^ The 
majority of observations noted in the 
literature were postmortem findings; six 
diagnoses were based solely on -x-ray 
examinations and some masses were cal- 
cified. Many of the reports are inconclusive 
as to the pathological condition of the 
retaining walls, so that exact classification 
is not possible. 

In the case reported by Cushing,’ the 
diagnosis was made when aspiration of a 
swelling to the right of the sternum with 
replacement by air showed direct con- 
tinuity of the parasternal mass and the 
pericardium. 

The present case is reported because of 
the unusual rarity of the condition. The 

t It is the opinion of the authors that the term 
“hernia pericardii’’ is a more correct term than 
“diverticulum of the pericardium.” 


fact that, in retrospect at least, all pre- 
viously advocated diagnostic aids are ex- 
emplified, an additional diagnostic method, 
roentgen kymography, is presented; and 
the surgical removal of the hernia in this 
instance apparently constitutes the first 
time this procedure has been reported. 

Etiology. These lesions may arise upon 
cither a congenital or an acquired basis. 
A weakness or defect of some area of the 
pericardial layers must exist in either case. 
Normally, there arc potentially weak 
areas along the lines of reflection where 
the parietal jjcricardium separates from 
the two serous layers and merges into the 
adventitia of the great vessels. To a lesser 
degree such a potential weakness also 
exists at every point of entrance of the 
pericardiac vessels and nerves as well. 
The acquired cases are eonsidered to re- 
sult from the further addition of disease 
(pericarditis, lues, etc.) upon these poten- 
tially weak areas or through the direct 
weakening of any portion of the peri- 
cardial wall by local disease or trauma. 
Obviously any unusual increase in intra- 
pericardial pressure would tend to bulge 
out a weak spot regardless of its origin. 

The acquired cases have also been clas- 
sified as either pulsion diverticula or trac- 
tion diverticula by Juderholm.® Pulsion 
diverticula are assumed to develop on the 
basis of Increased Intraperlcardial pressure 
and traction diverticula from an external 
force or pull as might exist from medi- 
astinal adhesions or the weight of an 
unusual accumulation of pericardial fat. 

Diagnosis. The majority of reported 
instances have been discovered postmor- 
tem. B3' far the greater number of cases 


* From the Departments of Thoracic Surgery and Radiology, U. S. N.aval Hospital, Oakland, Calif. The 
opinions or assertions contained in the accompanying article are the private ones of the writers and are not to be 
construed as official or reflecting the views of the Navy Department or Naval Service at large. 
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Fig. I. shows the rounded shadow of uniform density to tlic right of the heart and lying on the 
diaphragm, b, patient in 65 degree Trendelenburg position, \\ith a pneumothorax, mass is no 
longer visible, having been displaced by change in position and much of its fluid content having 
flowed into the true pericardial sac. 


have had no s^miptoms directly attribut- 
able to the lesion though may have had 
intrathoracic (usually cardiac) findings. 
These s^Tiiptoms could well be explained 
by other more common disorders in each 
individual case. • 

Recently roentgen ray has made pos- 
sible at least a tentative diagnosis of the 
condition during life. Kienbock and Weiss,' 
in 1929, pointed out that a soft tissue 
shadow, arising from and continous with 
the heart shadow, Avhose lateral border was 
sharply defined and which showed a mod- 
erate pulsation was consistent with and 
should lead to the consideration of the pos- 
sible existence of a pericardial diverticulum. 

Jansson,® in 1931, added an additional 
highly important .v-raj* observation. He 
noted a change in size and shape of the 
soft tissue shadow with respiration; upon 
respiration the shadow became longer and 
narrower Avhile it expanded on expiration. 
This plasticity is not observed in either a 
solid tumor or in the vascular s^’^stem. 

An additional diagnostic aid may well be 
k}Tnographic studies. Thus in the case 
presented herewith the kxTnogram shows 


definite increased pulsations in the area 
of the wall of the soft tissue shadow. One 
might postulate that the greater the 
evidence of pulsation in the suspected 
mass the larger the communication be- 
tween the true pericardial sac and the 
hernia or cavity of the diverticulum. 

CASE REPORT 

Tills vhite male, twenty-four years of age, 
was admitted to the Oakland Naval Hospital 
for clinical investigation because a routine 
photofluorographic chest examination had re- 
vealed a “tumor mass of unusual character in 
the right cardiophrenic angle.” He had no 
complaints. The past history was entirely 
negative save for a se^'ere attack of bilateral 
pneumonia at the age of seven for which he was 
kept in bed for months. 

Examination revealed a well developed and 
well nourished white male in no acute distress. 
The heart was not enlarged to percussion; the 
rate and rhythm were normal; no murmurs were 
heard. Blood pressure was 135/70. Exam- 
ination of the abdomen elicited no masses, ten- 
derness or spasm. The liver and spleen were not 
felt and there was no costophrenic angle ten- 
derness. Routine blood and urine examinations 
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Fig. 2. Compurative oblique films, after a pneumothorax had been instituted, taken on inspira- 
tion (a), and expiration (n), of right cardiodiaphragmatic region showing change in size and 
shape of iiernial mass under these conditions (observations of Jansson*). The mottled density 
in these films results from retained lipiodol. 


were all witltin normal limits. The Kahn test 
was negative, and the sedimentation rate was 
2 mm. per hour. (Figs. ia and b.) 

An attempt to determine the nature of the 
original shadow observed by .v-ray was made 
by the following studies which arc presented in 
chronological order: 

1. Fluoroscopy (chest): Thickened pleura at 
the right costophrenic angle; chest otherwise 
normal. 

2. Bronchogram: Bronchi to both lower 
lobes arc not remarkable. The density noted 
in the region of the pleural pericardial reflection 
on the right is seen. 

3. Gastrointestinal Scries; Esophagus, stom- 
ach and duodenum normal. Progress studies 
made at three and twenty-four hours disclosed 
the barium to lie in the lower small bowel and 
colon which appeared entirely normal. 

4. Chest .v-rays: Fluoroscopy and Kymogra- 
phy; Review of all the films, inclucling the 
e.xamin.ntion of July 18, 1945, shows a rounded 
uniformly dense mass in the anterior inferior 
portion of the right thorax mesially. The 
present examination shows a phneumothorax 
with about 70 per cent collapse of the right 
lung, and the mass is clearly delineated and 
free in the pleural space. 

The special films made in the oblique posi- 


tion and in expiration confirm the fluoroscopic 
finding that the mass is free in the pleural 
space. (Figs. 2a and b.) 

A film made with the head down reveals 
the right leaf of the diaphragm to have normal 
contour. (Fig. ib) 

Fluoroscopicallj’' and on the kymographic 
studies of the cardiac silhouette the mass 
pulsates with the heart but there is no evidence 
that the lesion is expansile. (Fig. 3.) 

Conclusion: “Soft tissue tumor, pulsates 
with the cardiac pulsations, and measures 
approximately 10X4X3 cm. 

“The best possibility is a dermoid cyst or 
some sort of a congenital anlagc. The intimate 
connection with the pericardium is suggestive 
that it arose there, but the more likely is that 
it arises in the mediastinum, as the curva- 
llncar appearance of the tumor toward the 
hilar region suggests a more mesial origin 
than is demonstrable on these films.” 

5. Electrocardiogram : Within normal limits. 

6. Thoracoscopy: Lj'ing on top of central 
portion of the diaphragm (right) was seen a 
Iduish, apparently tubular structure over the 
lateral wall of which there appeared to run a 
fibrous band (like a tinc.a). Vessels similar to 
those seen on the intestine came up from both 
sides. Beneath the loop was another mass of 
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Fig. 3. Kymographic tracing showing increased 
pulsations in the mass to be greater tiian in the 
remaining portions of the pericardial wall. 
(Diagnostic aid observed in case reported 
herewith.) 

the same color covered by vessels and in one 
area pulsating slightly. Large bowel hernia 
is a possibility, — otherwise diagnosis of medi- 
astinal anlage must be maintained. 

On October 5, 194.5, an exploratory thora- 
cotomy was performed with the diagnosis (pre- 
operative): mediastinal rest. The procedure 
and findings were an intercostal incision, 
seventh interspace posterior; segments of the 
eighth and ninth ribs i cm. in length were 
removed subperiosteally. The pleura was 
opened, and the lung was found well collapsed 
by a previous pneumothorax. A cystic lobulated 
mass was found on the right lateral wall of 
the lower half of the pericardium, measuring 
about 7.5 by 10. 0 cm. This was freed by sharp 
dissection and ultimately found to be con- 
nected directly to the pericardium by a patent 
tract, the lumen of which was approximately 
3 ;> cm. in diameter. The pericardial fluid was 
seen to swish back and forth between the 
cystic dilatation and the normal pericardial 
sac on each systole. The neck of the sac was 
doubly ligated with a ligature which had been 
sutured to the fibrous pericardium at its base. 
The sac was removed in toto. (Fig. 4.) The 
wound was closed in layers after 100,000 units 
of penicillin in 300 cc. of saline were instilled 
into the pleural cavity. The pneumothorax was 
completely removed by placing a catheter 



Fig. 4. Specimen removed at operation. Clamp is 
on tubular structure by whicli tiic entire nuilti- 
locular lumen of the mass communicated di- 
rectly with the pericardial cavity. Photograph 
taken after the specimen had been filled with 
saline through its tubular projection. 

under water. The postoperative course was 
uneventful. 

Pathological examination revealed the fol- 
lowing: Gross specimen: The specimen consists 
of two irregularly shaped pieces of tissue sub- 
mitted in Zenker’s solution. The largest meas- 
ures 5 b3" 3 b}' 2 cm., the smaller 4 by 3 bj' 
I cm. The smaller has the appearance of 
lobulated adipose tissue. On section, the larger 
is biloculate containing a yellow pasty material. 
Its wall averages o.i cm. in thickness. It is 
lined by wrinkled yellowish-gre\' membrane. 
Its capsule is intact. Microscopically, The wall 
is composed of an outer zone of dense collage- 
nous connective tissue in which there are 
prominent perivascular collections of lympho- 
cytes. A lining membrane is made of flat, 
polyhedral cells with large pale nuclei. The 
nuclei possess one or two prominent nucleoli. 
The cytoplasm is abundant and faintly acido- 
philic. There is no evidence of malignancy. 
Sections of the adipose tissue show no signifi- 
cant change. 

The diagnosis is: Hernia, pericardial, serosal, 
bilocular and normal tissue, fatty. 

The authors wish to draw attention to an 
article by Morton L. Mazer on “True Peri- 
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cardial Diverticulum” which appeared in the 
January, 1946 issue of the American Journal 
of Roentgenology. This case is very similar to 
the one which the authors report herein. 

SUMMARY 

1. A brief resume of the cases of hernia, 
diverticuli and cysts of the pericardium 
previously reported in the literature is 
given. 

2. The possible etiology of these lesions 
is discussed. 

3. The diagnostic measures which might 
lead to the correct diagnosis during life 
are enumerated. 

4. The additional diagnostic value of 
roentgen kymography is presented. 


5. The first case of pericardial hernia 
to be removed surgically is reported. 
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SPONTANEOUS CLOSURE OF RECTO^URETHRAL FISTULA 
FOLLOWING PERINEAL PROSTATECTOMY 

Kent A. Alcorn, m.d. 


Mead of Section on Urologj’’, 
BAY CITY, 

I NJURY to the rectum following uro- 
logical procedure is uncommon, though 
such trauma may occur following 
cystoscopy, use of sounds, transurethral 
prostatectomy and perineal prostatectomy. 
The operative procedure most likely to 
result in a perforation of the rectum prob- 
ablj* is perineal prostatectomy. This com- 
plication has been quoted as one of the 
possibilities ever since this technic was 
devised. This is no indictment of an 
excellent surgical procedure. Excluding 
inexperience in perineal dissection, it 
should be rare even in patients with so- 
called “thick” perineums and close-set 
ischial spines, or “narrow” perineums. 

While many writers mention recto- 
urethral fistula as a possible complica- 
tion, there has been little in the literature 
to guide one by this embarrassing compli- 
cation. The usual practice is to divert the 
urine by suprapubic cystostom3% followed 
by a closure of the fistula. Added to this, 
colostomy to divert the feces has been 
done in order to secure a clean field for 
closure of the fistula. Young and Stone 
reported in 1913 a radical technic for 
repair of a recto-urethral fistula. C. R. 
Davis, and more recently, Rusche and 
Bacon, have reported successful experi- 
ences with this technic. Corbus and Corbus 
recently reported spontaneous closure of a 
recto-urethral fistula after a suprapubic 
C3>^stostomy had been done. 

The writer believes the more modern 
technics of perineal prostatectomy have 
reduced the seriousness of injury to the 
rectum. In the original technic and earlier 
modifications of it, no attempt was made 
to do a plastic repair of the vesical neck; 
nor was the incision in the prostatic capsule 
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sutured. In the older operative procedures, 
if the Davis hemostatic bag is used, the 
incision in the capsule cannot be closed. 
Urine, therefore, seeps around the bag to 
saturate the wound. If perforation of the 
rectum has occurred, fecal drainage further 
complicated matters and spontaneous epi- 
thelization cannot be expected. 

In the technic of perineal prostatectomy^ 
as modified by Young and reported in 1928, 
and by Gibson, Hinman, Belt, Johnson 
and others, the bladder neck is sutured to 
the prostatic capsule and the curved 
incision in the capsule then closed snugly. 
The wound is closed around a small Pen- 
rose drain and a urethral catheter is used 
for urinary drainage. Usually there is 
very little leakage of urine through the 
wound with this technic. In the majority 
of cases, the wound will be dry and healing 
by the fifth or sixth day. Should the 
rectum be perforated, evidences of fecal 
.drainage will be present six to ten days 
postoperatively. By then, primary union 
of the incision in the prostatic capsule, in 
most instances, will have occurred. Pro- 
fuse urinary drainage through the wound 
will be avoided. Conservative manage- 
ment can then be employed. Immediate 
suprapubic cystostomy is not necessary. 
A careful rectal examination should be 
done to locate the rectal opening. Gentle 
irrigations of the wound should be done 
twice daily. A sulfonamide solution may be 
used, though this point is probably unim- 
portant. Sulfaguanidine orally may be of 
some aid in sterilizing the lower bowel. 
Every attempt should be made to keep the 
feces soft. Rectal tubes should be avoided. 
A rectal examination one week later should 
reveal a “puckering” of the fistula. Con- 
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tinued treatment will result in a decrease 
in the fecal drainage until only a small 
amount of local wound infection remains 
after the fistula has closed. Further care 
can be managed outside the hospital. 

CASE REPORTS 

Case i. F. K., aged fifty-four, was admitted 
to the hospital because of a partial urinary 
obstruction. The prostate was large (grade tv) 
and felt benign per rectum. A perineal pro- 
statectomy was performed July 28, 1942. Fol- 
lowing euncleation, the bladder neck was 
approximated closely to the prostatic capsule 
with three mattress sutures. The incision in the 
capsule was then carefully sutured after a 
No. 24 French Emmett balloon catheter had 
been inserted through the urethra. The levator 
ani muscles were approximated with two 
sutures of plain catgut and the wound closed 
around a plain Penrose drain to the prostatic 
capsule. 

The patient was permitted to get out of bed 
on the third postoperative day. There was only 
a moderate amount of urine drainage through 
the wound, necessitating re-dressing twice 
daily. On the seventh postoperative day, the 
Penrose drain was removed. The wound ap- 
peared to be healing well. On the eleventh post- 
operative day, a small amount of purulent 
drainage was noted on the dressing. The next 
day, an enema revealed fecal material seeping 
through the incision. Rectal examination dis- 
closed an opening in the rectum about 1.5 cm. 
in diameter on the right side. A No. 10 French 
soft rubber catheter was inserted into the right 
angle of the wound and gently irrigated twice 
daily with a sulfathiazol solution. Sulfa- 
guanidine was given orally. Bowel movements 
resulted in appearance of feces in the wound. 
However, very little urine drainage seemed 
to be present. 

Under this program, the wound slowly 
healed. The irrigations became less dirty and 
purulent. No urine drainage was apparent 
on the fifteenth postoperative day. The ure- 
thral catheter was removed on the nineteenth 
postoperative day and the patient subsequently 
voided freely and with good control. The wound 
became shallow and fecal drainage was notice- 
ably scarce. The patient was dismissed thirty- 
three days following surgery and twenty-two 
days after discovery of the fistula. A small 


opening still remained. This was irrigated 
and dressed daily until complete wound closure 
was effected on the forty-third postoperative 
day. 

This patient was examined two months 
following surgery. The perineal wound was 
firm; the rectum likewise felt normal. 

Case 11. F. G., aged sixty-nine, was 
hospitalized because of complete urinary 
obstruction. The prostate per rectum was 
large (grade iv), smooth, and felt benign. 

A perineal prostatectomy was performed 
on December 15, 1943. The rectal wall ap- 
peared to be unusually thin. A small opening 
was made in the rectum while freeing the 
rccto-urcthralis fibers. The opening was im- 
mediately sutured with No. 000 plain catgut 
inverting the rectal mucosa. The suture did 
not penetrate the full thickness of the rectum. 
The adenomatous prostate was then enucleated 
through a curved incision in the capsule. 
The bladder neck was grasped with long Allis 
forceps for retraction. It was then sutured to 
the capsule laterally and posteriorly with 
three mattress sutures. The incision in the 
capsule was sutured after a No. 24 French 
Emmett catheter had been inserted through the 
urethra into the bladder. The levators were 
not approximated. The divided central tendon 
was sutured and the wound closed after packing 
the wound with sulfathiazole crj'stals. A single 
plain Penrose drain was used. 

The patient was permitted to get out of bed 
the next day. The wound appeared to be 
healing normally on the fourth postoperative 
day. Very little urine seepage was apparent 
as only one dally perineal dressing was neep- 
sary. However, on the eighth day, fecal drain- 
age was apparent. Rectal examination revealed 
an opening in the anterior rectal wall about 
I cm. in diameter and about 2.5 cm. from the 
anal margin. The right edge of the incision was 
not healed. A No. 10 French soft rubber 
catheter was inserted twice daily through this 
unhealed portion of the incision and the wound 
gently irrigated twice dally with a sulfathiazole 
solution. Sulfaguanidine was given by mouth. 
By the fifteenth postoperative day, the irriga- 
tions of the fistula returned somewhat cloudj’’ 
but without fecal drainage. There had been no 
apparent urine drainage after the rectal fistula 
was observed. Several daj^s later, rectal exami- 
nation disclosed a puckering of the fistula with 
no apparent opening. The urethral catheter 



VoL. LXXll, No. 3 


Alcorn — Recto-urethral Fistula 


American Journal of Surgery 


was removed on the eighteenth postoperative 
day and the patient was able to void freelj’^ 
with good control. No urine leakage occurred 
from the wound. He was dismissed from the 
hospital on the twenty-third postoperative 
daj’. A small perineal dressing changed daily- 
cared for the slight purulent drainage which 
persisted. This patient was examined two 
months later and the perineal wound and the 
rectum found to be perfectlj- healed. 

In the first patient, fistula resulted from 
inclusion of the rectal wall in a suture of 
the levator ani muscles. Ordinary care in 
this approximation will prevent this com- 
plication. In fact, it is not necessary to 
suture these muscles as has been demon- 
strated many times. 

More careful dissection of the perineum 
in the second patient would have prob- 
ably prevented the tear in the rectal wall, 
though in rare instances, exceptionally 
friable rectal walls are encountered. Im- 
mediate suture should be done but a fistula 
is almost certain to result. 

CONCLUSION 

Spontaneous closure in two cases of 
recto-urethral fistulas is reported. Diver- 
sion of the urine or feces was not necessary. 

Perforation of the rectum should be a 
rare occurrence if ordinary care is used in 
the technic of perineal prostatectomyL 


Should it occur, it need not be a serious 
complication if reconstruction of the blad- 
der neck and complete closure of the cap- 
sular incision has been done. Simple 
irrigations done gently through the drain- 
age opening at the angle of the wound 
should bring spontaneous healing of the 
rectal fistula. Because the prostatic wound 
is snugly closed, urine drainage will be 
absent or negligible. Suprapubic cystos- 
tomy should not be performed until this 
simple clinical management has failed. 
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RETROPERITONEAL FIBROMA WITH CALCIFICATION* 
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P RIMARY retroperitoneal tumors of 
indeterminate origin are relatively 
rare. Frank' has ret’ietved the litera- 
ture from the period 1925 to 1936, finding 
107 cases and adding three of his own. 
In this category pure, unattached fibromas 
appear to be especially rare. Wolfer,- in 
1934, presented a case and reported find- 
ing only eleven others in the literature. 
We have been able to find reports of only 
two cases since 1934, these being by Ful- 
ton® and by Luciani."* Therefore, we believe 
our case to be of sufficient interest to war- 
rent reporting. 

CASE REPORT 

The patient, C. W., was admitted to our 
institution April 7, 1945, with the complaint 
of a mass in the abdomen of nine years’ dura- 
tion. In 1920, he was kicked by a mule in the 
left lower posterior chest region. There iiad 
been recurrent dull pain in this region, accentu- 
ated by stooping or lifting, dating from the 
time of the injury. In 1936, he first noticed a 
swelling in the left upper quadrant and this 
had steadily increased in size. For tiie six 
months previous to admission he had had vague 
abdominal complaints associated with occa- 
sional vomiting of small amounts of food. 
There was shortness of breath and the patient 
was unable to work. During this latter period 
he had lost twenty pounds in weight. There 
w’as a history of recurrent attacks of malaria 
in childhood and up to 1910. Physical exami- 
nation revealed him to be well developed and 
nourished. He was deeply tanned but other- 
wise there was no unusual pigmentation of the 
skin. 

There was a large, very firm mass causing a 
protrusion of the abdominal wall which could 
be seen at a distance and which seemed to be 
occupjdng the entire left side of the abdomen. 
This mass had a smooth surface and a sharp 


border which appeared to have many small 
notches. It was not tender. It appeared to 
move downward with inspiration and the 
examining hand could be passed between it and 
the costal margin. Tlic remainder of the ab- 
dominal examination was essentiailj' normal. 
Urine examination showed four hyaline casts 
and occasional nnicons cylindroids per high 
power field. The blood showed 14.0 Gm. of 
hemoglobin per 100 cc. of whole blood, 4,900,000 
red blood cells and 7,850 white blood cells per 
cubic millimeter, with a normal differential 
count. The color index was .95 and the red 
cells were normal in size and shape. A blood 
smear was negative for malaria and the icteric 
index was reported as 6 units. An intravenous 
pyelogram showed normal function in both 
kidneys with displacement upward of the left 
kidnej' and medially of the left ureter. The 
shadow of a large tumor could be seen con- 
taining a deposit of calcium measuring 8 b}' 
13 cm. A gastrointestinal series showed the 
stomach to be pushed upward and to lie in an 
oblique position. The Jejunum was displaced 
into the right abdomen, the descending colon 
to the right, and the transverse colon upward, 
particularly at the splenic flexure. 

On June 7, 1945, a laparotomy was per- 
formed using a left rectus incision and revealed 
a large retroperitoneal tumor located just to 
the left of the mid-line in the central portion 
of the abdomen. The descending colon was 
raised upon the surface of the tumor and dis- 
placed toward the mid-line. The mass extended 
through the entire left side of the abdomen from 
the pelvic region to the level of the spleen. It 
had a fibrous capsule which was adherent to 
the inferior vena cava and for this reason a 
portion could not be removed. The blood 
supply seemed to be derived from a number of 
rather small blood vessels off the external iliac 
artery and vein. The spleen was efilarged and 
there seemed to be a number of small, super- 
ficial calcifications over its surface. The re- 
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Fig. 1. Flal plate (postcro-antcrior) of ab- 
domen showing calcified tumor. 


Fig. 2. Intravenous pyclogram showing tumor 
and renal pelvis dcformit5'. 


mainder of the abdominal organs were normal. 
The postoperative course was essentially 
uneventful. 

Pathological e.xamination showed an egg- 
shaped, shiny, hard mass having a grey color, 
a smooth surface and weighing 2,710 Gm. On 
section there was a densely calcified mass, 
rougiily oval in outline and measuring 3 cm. at 
its greatest diameter. The cut surface showed 
shiny, whorled and white coarse bands of 
fibrous tissue. The microscopic section showed 
the specimen to consist of interlacing bands of 
fibrous tissue. Tire amount of collagen varied 
considerably and in the heaviest collagenized 
areas it was almost acellular. There were a few 
small foci of m3'xomatous degeneration but 
also manj" nests of activeh' proliferating fibro- 
blasts. None of the latter were seen near the 
capsule. The sections which included the cap- 
sule showed it to be a heavih' collagenized 
structure. Sections of the calcified area revealed 
merelj' calcium deposits on an acellular stroma. 

We believe our case presents several 
interesting aspects. The relationship to 
trauma is of interest. The tumor was 
closely associated with an incident ol 
trauma both in history and in location. It 
has been stated by Andrews^ that trauma 
is apparently’ not a factor in the cause of 


retroperitoneal sarcoma. We haA^e found 
no similar statement as to retroperitoneal 
fibroma but believe that our case may’- be 
considered as fulfilling the postulates of 
Segond. 

Carson® lists these criteria as, (i) the 
authenticity and adequacy!^ of the trauma, 
(2) the previous integrity'^ of the wounded 
part, (3) a reasonable time relation, from 
three weeks to three y^ears or more in some 
cases, (4) continuity^ of the symiptoms of 
the injury’ w’ith those of the tumor, (5) 
microscopical or other proof of the exist- 
ence and histological ty’pe of the tumor, 
and (6) location of the tumor at the point 
of injury'. The previous integrity' of the 
wounded part in our case can be inferred 
from the absence of symiptoms prior to 
the injury-’. The location of the tumor at 
the point of injury' is not as exact as in 
most cases cited in the discussion of this 
topic. These are unusual incidents involv- 
ing extremities, ivhich permit of more exact 
location than in the case of the chest or 
abdomen. The time relation is also con- 
siderably' longer (sixteen years) than the 
limits given by' Carson, but here again 
the abdominal location of the tumor com- 
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bined with its slow growth might explain 
the discrepancy. We realize the fallacy of 
drawing conclusions from onlj- one case 
and that our observations may be based 
merely on coincidence, but due to the 
rarity of the lesion the rather definite 
association with trauma in our case would 
seem to make such observations worthy of 
mention. 

Another aspect of interest is in relation 
to the dilTcrcntial diagnosis. Enlargment of 
the spleen is a frequent difi'erential diag- 
nosis with retroperitoneal tumors. The 
most frequently mentioned preoperativc 
diagnosis in this case was splenomegaly of 
some type. The patient had been trans- 
ferred to our institution with this diagnosis 
and gave the history of having been 
hospitalized for operation several years 
previously with decision against operation 
after consultation with numerous phy- 
sicians. This latter might suggest that 
splenic tumor was considered at that time. 
In our preoperative examinations the left 
kidney was found by intravenous pyelo- 
gram to be displaced. 

According to Wolfer- the left kidney is 
not displaced by splenic enlargement. 
However, Shulte and Emmett' state that 
displacement of the kidney may be caused 
by a lesion of any intra-abdominal organ. 
One of their cases in point showed down- 
ward displacement and rotation of the 
left kidney resulting from an enlarged 
spleen. They also state that in 72.5 per 
cent of a general group of 112 cases of 
retroperitoneal tumor there was displace- 
ment of the kidney, ureter or both. Hence 
it would seem that while this sign of dis- 
placement of the kidney should be con- 
sidered it cannot be depended upon as a 
final solution in the diagnosis as regards 
splenomegaly. Lesions of the gastroin- 
testinal tract may be ruled out by x-ray 
with barium contrast medium. Other 
conditions that can be ruled out only by 
exploration are sarcomas, mesentric or 
omental cysts, dermoids and teratomas. 

As to the calcification of the tumor, we 
have found such a condition reported only 



Fig. 3. Gnsiroiiuestiii.ll scries showing displace- 
ment and deformity of stomach and displace- 
ment of colon and small bowel to the right side. 


once previously in the literature, that 
being in the case reported by Fulton.® 
There is some doubt, however, as to 
whether this may be as rare a condition 
as suggested, since some of the earlier 
cases were not subjected to a thorough 
pathological examination. Our case showed 
considerably more calcification than Ful- 
ton’s. The process of calcification tvas 
probably due to degeneration of the tissues 
in the central portion of the tumor. The 
blood supply of the tumor was obviously 
inadequate and degeneration of the in- 
terior of the tumor as it continued to grow 
would seem to be inevitable. There was no 
evidence of a definite structure which 
would suggest a teratomatous lesion. The 
lesion was considered to be benign and 
the subsequent course has substantiated 
this. 

SUMMARY 

1. A case of retroperitoneal fibroma is 
presented. 

2. Only thirteen previous cases are re- 
ported in the literature. 

3. Points in the etiology, patholog}^ and 
diagnosis of the case are discussed. 
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Lesions, abscesses, and tumors of the thoracic and abdominal cavities 
metastasize through the vertebral veins without involving the portal, 
pulmonary, or caval system (Batson). 

From “Metastases Medical and Surgical” by Malford W. Thewlis 
(Charlotte Medical Press). 



ARTERIOVENOUS ANEURYSM OR FISTULA 
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T he incidence of arteriovenous fistulas 
following war wounds will probably 
increase and one should be prepared 
to recognize them and give the proper 
treatment. The simplest definition of an 
arteriovenous aneurysm is that it is a 
direct, unnatural communication between 
an artery and a vein usually due to trauma. 
The mechanism of the formation of such a 
communication is the simultaneous wound- 
ing (puncture) of the approximating artery 
and vein especially when enclosed in a 
common sheath without much disturbance 
of surrounding tissues and no extravasa- 
tion. This type of aneurysm can readily 
result from shrapnel, bullet and similar 
wounds. Arteriovenous fistulas have also 
resulted from such surgical procedures as 
herniorrhaphies and tonsillectomies in 
which the surgeon’s needle accidentally 
punctures two approximating vessels. 

Two main types of arteriovenous aneu- 
rysms have been described with several 
varieties: (i) Aneurysmal varix which has 
no intervening sac; It is merely a plexus of 
veins forming a pulsating swelling that 
communicates with the artery. It is, there- 
fore, not apt to rupture so easiljs (2) 
varicose aneurysm in which there is a 
fibrous walled sac formed between the 
vessels which can gradually dilate and 
eventually rupture. There are several 
varieties of arteriovenous aneurysm, as 
illustrated in Figure i. 

The vessels most apt to be involved are 
the popliteal artery and vein, femoral 
artery and vein, internal carotid and in- 
ternal jugular, brachial artery and median 
basilic vein; internal carotid and cavernous 
sinus, facial artery and vein, posterior 
tibial vessels and vessels of the orbit. 

Symptoms and signs of arteriovenous 
aneurysm are: (i) Local swelling which 


occurs in a few hours to a few days; it is 
soft, reducible and pulsating; (2) systolic 
thrill on palpation; (3) systolic bruit on 
auscultation; (4) dull, aching pain with 
various nerv'C disturbances, when the mass 
becomes large enough to exert pressure. 
Distal swelling of an extremity may also 
occur from a disturbance of the return 
circulation. (5) When the carotid and 
jugular vessels are involved orany branches 
in or near the skull, the bruit or murmur 
can become so loud and persistent as to 
interfere with sleep and rest. 

DIFFERENTIAL DIAGNOSIS OF ARTERIO- 
VENOUS ANEURYSM 

Highly vascular tumors or cysts of any 
type, as sarcomas and tumors of the carotid 
body, may resemble arteriovenous aneu- 
rysms. Location, presence or absence of a 
bruit, attempt at aspiration, history of 
trauma and possible biopsy may help m 
the differentiation. In taking a biopsy the 
possibility' of an arteriovenous aneurysm 
must always be borne in mind. 

Thyrotoxicosis is very often hard to 
differentiate when the lesion is in or near 
the skull (common carotid and cavernous 
sinus), producing a pulsating exophthalmos 
with an audible bruit. The basal metabolic 
rate and any history of injury to the skull 
may help to differentiate. 

Simple Aneurysm must be differentiated 
for the following reason: Ligation of the 
artery proximal to an arteriovenous aneu- 
rysm will cause circulatory' embarrassment 
and perhaps gangrene. The best test or 
differentiation is by digital compression: 

Compression of the artery' proximal to 
the aneurysmal mass in an arteriovenous 
aneurysm will produce a sy'stofic thrill and 
bruit, prominence of the veins in the region 
of the fistula, slowing of the pulse and 
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Frc. I. Diagrammatic illustrations of varieties of arteriovenous 
aneurj-sms; a. direct communication; B, aneurysmal varix; c, 
small fibrous opening communication; o, varicose aneurj'sm. 
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increase in the blood pressure. Compres- 
sion of the arterj' proximal to a simple 
aneurysm produces no effect on pulse or 
blood pressure. 

TREAT.MENT OF .ARTERIOVEN'OUS 
ANEURYSM 

There is no tendency to spontaneous 
cure of an arteriovenous aneurysm. If 
left untreated, the larger ones may rupture 
or result in cardiac hypertrophy due to 
the increased volume of blood thrown on 
the heart. Surgery is the only method of 
treatment. 

If the lesion can be approached the 
artery and vein are ligated proximal and 
distal to the false opening. After the liga- 
tion of these vessels, proximally and 
distally, the entire mass may be e.\cised e?i 
masse and the wound sutured. 

If the lesion cannot be approached, as 
in the base of the skull, etc. the afferent 
artery is ligated (subject to the risk of 
cerebral ischemia) in the hope that the 
diminution in the blood current relieves 
the symptoms. At times this is not advis- 
able and the best that can be done is 
exposure of the area and tamponade. 

CASE REPORT 

A patient was admitted to the hospital with 
a painful, pulsating mass in the left ankle, 
numbness in the first and second toes of the 
left foot and slight swelling of the left foot and 
- ankle. The past history was essentially negative 
except for the injury leading to the present 
illness. 

The present illness began eight months previ- 


ous to admission. While cutting some high 
grass with a machete, it slipped and cut him 
on the inner aspect of the lower left leg near 
the ankle joint. He was taken to a hospital 
where the wound was sutured and it healed 
without trouble. About eight months later he 
began suffering from throbbing and aching 
pain in the area of the wound and noted that 
the first and second toes of the left foot felt 
numb with slight swelling of the left fpot and 
ankle. The condition became progressively 
worse and three weeks later he reported to the 
dispensary of the hospital where he was 
admitted. 

Physical examination revealed a pulsating, 
tender mass on the medial aspect of the left 
ankle just above the ankle joint. Compression 
applied digitall}’ just above the mass produced 
a systolic thrill and bruit. We knew we were 
dealing with an arteriovenous aneurysm. 
Further check-up disclosed a slight rise in 
blood pressure and decrease in pulse rate as 
the digital compression was maintained. 

Operation was performed several days later. 
Excision of an arteriovenous aneur3'sm of the 
posterior tibial artery’ and vein was done. 
The artery and vein proximal and distal to the 
pulsating mass were ligated, the mass freed 
and removed en masse, all bleeding controlled 
and the wound sutured. Healing took place bj' 
primary* union and the patient was discharged 
from the hospital entireh' free of sj^mptoms. 

CONCLUSION 

A case of arteriovenous aneurysm of the 
posterior tibial artery and vein has been 
presented with the surgical treatment 
instituted. One should bear the condition 
in mind especially in men returned to 
civilian life with old war wounds. 
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A TENSE anal haematoma, resulting from rupture of one of the anal 
veins, eommonly oeeurs on the lateral aspeets of the anal margin, and it is in 
this situation that excision of the swelling is most suitably carried out. The 
operation should be done when the haematoma is single and tense, before 
the overlying skin. has become ulcerated and before the clot has discharged 
with risk of local infection. 

From “Minor Surgery” edited by Humphry Rollcston and Alan 
Moncrieff (Philosophical Library). 



LYMPHOSARCOMA OF THE RECTUM* 

FIVE'YEAR CURE FOLLOWING LOCAL REMOVAL 
Franklin I. Harris, m.d. and Gerald Mason Feigen, m.d. 

Chief of Division of Surgery, Adjunct Surgeon, Anorectal Surgery, 

Alount Zion Hospital Mount Zion Hospital 

SAN FRANCISCO, CALIFORNIA 


T he purpose of this case report is to 
present a five-j^ear cure of a rectal 
lymphosarcoma which was treated 
only by local excision and fulguration 
rather than by more radical surgery. 

The generally accepted treatment of 
rectal lymphosarcoma has been radical 
surgical excision of the rectum when pos- 
sible, followed by radiation, or radiation 
alone in inoperable cases. Hayes, Burr, 
and Pruitt,^ in 1940, stated; “ . . . re- 
garding lymphosarcoma, all are agreed 
that metastases occur early and that the 
only hope of a cure is early radical removal, 
followed bj’’ irradiation,” Rankin and 
Chumley- reported the results of fifteen 
resections for lymphosarcoma of the rec- 
tum and colon with four operative deaths, 
five with known recurrence at the time of 
writing, and an average length of life of 
eleven and a half months. One patient 
lived one- year and another four vears 
without recurrence. Tuta and Rosi^ re- 
ported a case in 1942 in which the patient 
was treated with local wide excision fol- 
lowed by irradiation. There is no follow- 
up report as yet. T. E. Smith,’ in 1943, 
reported a case simulating an internal 
hemorrFoid which was removed and then 
treated with irradiation. In 1943, Rosser’ 
stated that there was no agreement at 
that time as to the proper management of 
lymphoid tumors of the bowel. N. D. 
Smith® summarized the treatment of such 
tumors bv stating that it can be divided 

v/ 

into three types: symptomatic, surgical 
and that by radiation, and usuall}* t^vo or 
three types are combined. He adds that 
surgical treatment of the part has pro- 


duced some apparent cures, and radium 
and roentgen rays have produced some 
very striking results. 

The following patient was treated by 
local snare excision with fulguration ; 

CASE REPORT 

M. H., a thirty-five year old white female, 
began to have diarrhea in. the latter part of 
November, 1940. It consisted of three to fnT 
soft stools dally with some sharp rectal pain 
occurring momentarily with each defecation. 
There were also several episodes of tenesmus. 
This continued for eight days, and during the 
latter two days of this period she had two to 
three bowel movements daily with thick yellow 
mucus and some small dark red clots, and one 
to two light brown stools. On November 30, 
1940, she was examined and a small polyp, 
about I cm. in diameter with 5 mm. base, was 
seen on the posterior rectal wall, just inside 
the internal sphincter. This was removed with 
the diatherm}'- snare and completely fulgurated 
at the base with diathermy. The tumor was 
examined by Dr. G. Y. Rusk, pathologist at 
Mt. Zion Hospital at that time, who reported ; 
“Microscopic e.\amination of poh'poid mass 
from rectum shows the epithelium and mucous 
membrane normal. In the submucosa and 
subjacent tissues are a number of variabl}' 
sized clusters of small mononuclear cells, 
lymphoc3^tic in type. Some of the cells show 
less densely chromatic staining than typical 
lymphocytes. Cells in mitotic division are pres- 
ent in moderate numbers. The growth invades 
the deeper structures and through strands of 
connective tissue. Differential staining for 
reticulum fails to disclose argjTophilic fibrils 
related to the tumor cells. Diagnosis: Lympho- 
sarcoma.” (Fig. I.) 

Examination of the operated area two weeks 
later revealed a small crater-like depression on 


* From the Department of Surgeiy-, Mt. Zion Hospital, San Francisco. 
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the posterior wall, just inside the anal canal. 
Hospitalization was again recommended for 
more complete study. 

Physical examination on admission to the 
hospital was not remarkable. Except for a few 
small palpable anterior cervical lymph nodes 
and slightly enlarged bilateral inguinal lymph 
nodes, there was no lymphadenopathy. Blood 
count; hemoglobin 12.7 Gm., 82.7 per cent; 
white blood cells 12,100; polymorphonuclears 
66; monocytes 4, lymphocytes 30; fdamented 
79 per cent; coagulation time 3; bleeding 
time 3 ; urine — trace of albumin, seven to eight 
white blood cells per high power, five to six red 
blood cells; serology — negative. 

Sigmoidoscopy disclosed posteriorly, just in- 
side the internal sphincter, a shallow granu- 
lating ulcer at the site of the removed polyp. 
The base appeared healthy. Barium enema 
showed multiple diverticula of the descending 
colon; otherwise it was normal. On December 
21, 1940, another biopsy was taken from the 
fulgurated area. This showed no evidence of 
the tumor noted in the previous biops5'. She 
was discharged to the out-patient department 
on December 23, 1940, for follow-up. On 
January 7, 1941, it seemed that there was some 
change in the operated area, and it was decided 
to readmit her to the hospital for further con- 
sideration and possible radical surgerj^. Her 
case was discussed at Grand Surgical Rounds, 
where a variety of opinions were expressed by 
different surgeons as to how she should be 
treated. It was decided finally to give no other 
treatment and observe her carefully in the 
out-patient department. On January 14, 1941, 
she was discharged and followed in the out- 
patient department at intervals of three to four 
months until June 15, 1943. At that time she 
felt well, had no rectal complaints, and there 
was no palpable or visible signs of recurrence. 
The patient has been seen at intervals since 
then, the last time in November, 1945, at 
which time the findings continued to remain 
negative and she was in good health. 

There is some confusion among patholo- 
gists as to the exact nature of this disease. 
The lymphoc^^tic type of l3TOphosarcoma 
is a true neoplasm, infiltrative and de- 
structive. Kundrat' believed that it origi- 
nates In a single site and then extends 
along the Ijmiphatic system, forming dif- 
fuse infiltrations more or less distant from 



Fig. I. Microphotograph of section of rectal 
lympliosarcoma. The tumor is composed of a 
solid slieet of small lymphocytes enmeshed 
by a fine fibrous stroma. Two mitotic figures 
are readily noted. The stroma does not contain 
argyrophilic fibrils. X 600. 


the original site. There is no question, 
however, as to whether every Ijunpho- 
c^'toma which appears to be invasive and 
to show mitotic figures is clinically equally 
malignant. Whether the term “benign 
Ijmiphoma,” as mentioned bj^ Boj'd,® is 
acceptable or not, there appear to be local- 
ized Kmiphocj'tic tumors which maj' be 
encountered in the bowel and which are 
not clinically malignant, although in micro- 
scopic appearance thej^ are identical m 
manjf respects with the clinically malig- 
nant tj'pe of lymphosarcoma. Ewdng® cal s 
lymiphosarcoma of the rectum a malignant 
Ijmiphoc^Toma. The question is raised. 
Is there a benign IjmiphocjToma of the 
rectum? Our case would seem to belong 
in this categorjf. The fact that this grout 1 
was small, potypoid, single and unas- 
sociated with anj'^ sjmiptoms of sj'Stemic 
involvement, led to the decision to treat it 
conservativelj^ and thus avoid the ns 
and consequences attending radical sur- 
gerj'. Continued, careful observation for a 
period of five 3’^ears has disclosed no evi- 
dence of recurrence. We believe we are 
justified in concluding that an occasiona 
rectal polj'p which proves to be histologi- 
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cally lymphocytoma may also prove to be 
clinically benign and can be treated 
successfully by local conser\^ative surger3\ 

SUMMARY 

A case of lymphosarcoma in a rectal 
polyp is presented. Treatment consisted 
only of’ local removal with the diathermj'^ 
snare and fulguration of the base. There is 
no evidence of recurrence after five years. 

It is suggested that lymphosarcoma of 
the lymphocytic type, when occurring in a 
polyp and unassociated with any evidence 
of involvement of the general lymphatic 
system, may be clinically not malignant, 
or of such a low grade of malignancy as to 
permit successful treatment by thorough 


local removal and continued careful 
observation. - 
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TOTAL RESECTION OF THE CLAVICLE 


Sidney M. Copland, m.d. 

Senior Surgeon, The Department of Surgery, Touro Infiriniiry 
NEW ORLEANS, LOUISIANA 


T he total resection of the clavicle is a 
rare surgical procedure and the in- 
formation in the literature concerning 
it is exceedingly scanty. 

Gurd' resected the entire clavicle in a 
young girl in 1912. Cohn- resected the 
clavicle in a young man sulTering from a 
pathological fracture, due to a metastatic 
malignancy in 1926. Gurd’’ has reported 
three cases in which he has resected the 
outer half of the clavicle for severe acromio- 
clavicular displacements and has done 
several complete resections since the afore- 
mentioned report. 

During the past two years I have per- 
formed a total resection of the clavicle in 
two cases and since the procedure has 
yielded such satisfactory results, it is 
deemed advisable to focus more attention 
upon its merit. 

CASE REPORTS 

Case i. B. K., a fifty-two year old, white, 
male was admitted to Touro Infirmary on 
May 6, 1944, with a complaint of pain in the 
left shoulder of three weeks’ duration. A^-ray 
examination revealed a pathological fracture 
at the junction of the middle and distal third 
of the left clavicle. The left clavicle was re- 
sected m toto on May 12, 1944, and a Desault 
dressing applied. The specimen revealed a 
metastatic adenocarcinoma of the clear cell 
type. He was up walking about the ward on 
May 14, 1944, and did not complain of pain. 
Subsequent work-up of the patient revealed a 
hypern ephroma . 

Comment. The clavicle was resected 
in preference to doing a biopsy. If merely 
a biopsy had been done, the patient would 
have continued to have pain. After one 
week all immobilization dressings were 
discarded. There was no resulting deform- 
it}^ and all motions were present. 


Case 11. E. A., a thirty j’car old, white 
male was admitted to Touro Infirmarj' on 
February 18, 1945, for a severe comminuted 
fracture of the left clavicle that had been in- 
curred several hours before. It was my Intention 
to do an open reduction at operation on 
February 19, 1945. However, at operation, it 
was found out there were four large com- 
minuted fragments that were razor sharp and 
required removal. After removal of the frag- 
ments it was impossible to bridge the resulting 
large defect with wire or a plate. I then decided 
that the only recourse was to resect the clavicle. 
A Desault dressing was applied. The patient 
was ambulatory the next day and discharged 
on Februar}" 21, 1945. 

Comment. The patient was immobilized 
for one week and returned to work as a 
policeman in three weeks. There was no 
resulting deformity nor any limitation of 
motion. I had treated this patient three 
years previously, by conservative methods, 
for a fracture of the right clavicle. He 
stated that he preferred his second experi- 
ence over the first, for he did not have as 
much discomfort, nor as long a period of 
disability. Of course, this is mentioned 
only to illustrate that the total resection of 
the clavicle is not a shocking procedure. 

The clavicle is a slender, flat, doubly 
curved bone which articulates with the 
sternum medially and its outer extremity 
articulates with the acromion of the 
scapula. It is attached to the caracoid 
process by the coracoclavicular ligaments. 
The function of the clavicle has been 
described as a prop to hold the shoulder 
outward and backward from the trunk 
and to support the scapula. This is not 
true. Weinstein® dissected a cadaver with 
bilateral congenital absence of the clavicles 
and inquired into the patient’s past to 
know if she had lead a normal life or had 
been handicapped. She was normal m 
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every way according to acquaintances. 
Curd'* states, “The clavicle does not act 
as a strut nor does it support the shoulder. 
That these statements are true is proven, I 
believe, by the fact that complete removal 
of the clavicle is not followed by either 
shortening of the distance from the tip of 
the shoulder to the midlihe of the body, nor 
by dropping of the shoulder on the af- 
fected side.” Mj' e.xperience confirms this 
observation. It is amazing to see these 
patients use an extremity so freely just 
two weeks after operation. One then asks 
the question, “What is the function of the 
clavicle?” Gurd^ states, “He is more than 
ever, convinced that, apart from its func- 
tion in serving for the attachment of mus- 
cles, this hone serves no useful purpose.” 

It is not intended that all fractures of 
the clavicle be treated so radically nor that 
resection of the clavicle has frequent 
indications. It is a procedure of definite 
value in the armamentarium of bone 
surgeons and is indicated in pathological 
fractures of the clavicle, severe acromio- 
clavicular displacements, severe commin- 


uted fractures of the clavicle with loss of 
substance, and possibly to afford a better 
exposure in operating structures deep in 
the chest. 

CONCLUSION 

1. Total resection of the clavicle is not a 
shocking operation and has a relatively 
short period of disability. 

2. It is not followed by deformity or loss 
of function. • 

3. The principal function of the clavicle 
is to act as a muscle support. 

4. Resection of the clavicle is indicated 
in pathological fractures of the clavicle, 
severe acromioclavicular separations, se- 
vere comminuted fractures of the clavicle 
with loss of substance, and possibly 
to afford better exposure to thoracic 
structures. 
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ABERRANT PANCREATIC TISSUE IN THE GALLBLADDER 

WALL 

Lieut. Col. Paul N. Mutschmann 


MEDICAL CORPS, ARMY 

R eview of the available literature 
shows numerous reports of the 
presence of aberrant pancreatic 
tissue in the gastrointestinal tract but 
relatively few reports of pancreatic tissue 
in the gallbladder. Faust and Mudgett' 
review the literature describing aberrant 
pancreatic tissue in general, with the 
report of one case, and mention two cases 
in which the gallbladder was involved. 

CASE REPORT 

Mrs. R. R., a white female, housewife, aged 
forty, first reported for examination because 
of abdominal pain with intermittent cramps 
radiating to the left shoulder and the left arm. 
Pain of this nature, of moderate severity, had 
been present intermittently for ten days. The 
onset was rather sudden and not related to anj'- 
particular activitj’- or food. There was some 
nausea and occasional emesis of bile-stained 
fluid. No historj'- of similar previous disturb- 
ances or of gastrointestinal complaint was 
elicited, although the patient avoided greasy 
or fattj^ foods because of the formation of 
“gas” and abdominal distention. 

Her father and mother had died of diabetes. 
Seven brothers and one sister were living; one 
sister had diabetes. The patient had two chil- 
dren living and well. In 1927, the patient was 
operated upon and both tubes, ovaries and 
appendix were removed. 

Phj'sical examination revealed a well nour- 
ished individual weighing 140 pounds. Her skin 
was clear and pink; the head, nose and throat 
revealed nothing abnormal; the chest was 
symmetrical; there was limited excursion of 
the chest wall on inspiration due to pain in the 
right and left upper quadrants; the lungs were 
clear on percussion and auscultation. The heart 
was normal in position and size; the heart 
sounds were clear, distinct and regular. Blood 
pressure was 144/88, temperature pp^F. The 
abdomen was rounded and had a thick wall of 
subcutaneous fat; there was definite muscle 
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Fig. I. Micropiiotogroph of section of g.nllbladder 
wall, low power. 


rigidity of the right rectus muscle above and 
below the level of the umbilicus. There was 
diffuse tenderness over the entire abdomen, 
more marked over the right epigastrium. Above 
the level of the umbilicus on the right, a 
definite soft tumor mass moderately tender, 
could be palpated. There was noticeable tender- 
ness on percussion o^^er the right kidnej^ region. 
The examination otheru'ise showed nothing 
abnormal. 

The genitourinarj" tract examination re- 
vealed nothing abnormal. An electrocardio- 
graphic tracing was normal. 

Laboratory findings revealed red blood cells 
4,000,000; white blood cells 7,700; poly- 
morphonuclears 78; lymphocj’^tes 21; baso- 
philes i; sedimentation rate normal; urine 
occasional red and white blood cells; Kahn 
negative; non-protein nitrogen 33 mg; sugar 
129; chlorides 470; icteric index 9.2. 

The patient was operated upon August 15, 
1944. The usual skin preparation and draping 
was carried out; an upper right rectus 
incision was made. Moderate bleeding occurred 
with good hemostasis. On opening the Peri- 
toneum, no free fluid was found; the right 
liver lobe extended about three fingers below 
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Fig. 2. Microphotograph of section of gallbladder wall, 
high power. 


the costal margin, sharp-edged, with several 
streaks of white areas tliroughout the visible 
lobe of the liver. The gallbladder was greatly 
enlarged, greenish-gray in color, thick- walled 
and tense. Several large glands could be felt 
at the junction of the cystic and common 
ducts. No stones were palpable in the region 
of the cystic or common duct. The contents of 
the gallbladder removed from below upward; 
the cystic duct and cj-stic arterj" were ligated 
separatelj'. The gallbladder bed was appro.xi- 
mated with a running plain catgut suture. 
Search for the appendix revealed none, but a 
number of thick, old adhesions were found in 
the right pelvic area. The pancreas was not 
thickened or hard. The abdomen was closed 
in layers with one rubber tissue drain leading 
down to the cystic duct. Chromic catgut was 
used throughout. The postoperative condition 
was good. The gallbladder, opened after 
removal, was found to be thick-walled, edema- 
tous, with a rough, thickened mucosa. Several 
small sand-like calculi were found. 

On August 29, 1944, following the complaint 
of increasing pain in the right flank and the 
appearance of fullness in this region, a stab 
wound was made to the right of the previous 
operative incision and about 4 ounces of bile- 
stained fluid was removed. Following this, the 
patient recovered speedilj’^ and was discharged 
on September 19th. 

The pathological examination report was 
as follows: (Gross) The gallbladder measures 
8 by 4 by 2 cm. The neck of the gallbladder 
apparently had been incised before fixation. 
The serosal surface is yellowish-gray, mottled 
with hemorrhage. There are numerous fibrous 


tags over the entire surface. On section, the 
wall is markedly thickened, measuring from 
3 to 6 mm. in thickness. The cut surface of the 
wall is yellowish-gray, mottled with hemor- 
rhage. The lining mucosa appears to be ragged 
and brown. The gallbladder is empty and 
collapsed e.xcept for one round gallstone 
measuring 4 mm. in diameter. 

Microscopic: The mucosa of the gallbladder 
is largely flattened and the folds are not promi- 
nent. The epithelium is well preserved. Abun- 
dant round cell infiltration prevades the tunica 
propria and the muscularis. Moderate amounts 
of hemorrhage are present in some portions. 
The adventitial coat is very greatly thickened. 
In some sections, there are some well differ- 
entiated islands of pancreatic tissue, complete 
with small ducts, islands of Langerhans and 
t;j'pical acini. These portions of pancreas 
show considerable interstitial fibrosis. 

Diagnosis: (i) Chronic cholecystitis, with 
cholelithiasis; (2) aberrant pancreatic tissue. 

I wish to thank Major Lester S. King, 
M.c. Pathologist at the William Beaumont 
General Hospital, El Paso, Texas, for his 
pathological report. 
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TRAUMA TO THE SESAMOID BONES OF THE THUMB 


Gko. Ballantvne Reitz, m.d. 

Attfiulinn Surpron. St. John’s Hospital 
BROOKLYN, NEW YORK 


I NJURY to the sc.samoicl bone ol' tlic 
hand may produce marked di.sabilily 
and produce a clinical entity, the true 
nature of which is frequently overlooked. 
The sesamoid bones of the hand are two 
very small nodules which lie in the tendons 
of insertion of the flexor pollicis brevis and 
abductor pollicis. They arc blended with 
the palmar ligament of the metacarpo- 
phalangeal joint and play against the 
palmar surface of the head of the meta- 
carpal bone. Because of their anatomical 
position they arc subjected to certain 
trauma, both direct and indirect and cause 
a very painful condition in the hand. As 
they lie in the tendon to the thumb and 
ovec the head of metacarpal number one, 
any force applied to that area, cither 
acutely directed or by intermittent oc- 
cupational irritation, may be the cause of 
inflammation of these bones, a condition 
which is not always thought of. 

The two cases reported here came to 
my attention within one month and show 
injury to these bones, one by direct force 
and the other as a result of chronic oc- 
cupational irritation. 

CASE REPORTS 

Case i. A. G., a male, thirty-live years of 
age, gave no history of previous accident to 
either hand. The patient stated that on June i, 
1945, while drilling a piece of bronze, the drill 
got stuck in the hole and the piece of material 
was whirled around ^and hit the palmar surface 
of the left hand over the first metacarpo- 
phalangeal articulation. There was consider- 
able pain and swelling over the site of injury. 
Pain continued and was accentuated each time 
anything was grasped by the hand or if any 
pressure was made directly over the injured 
part of the hand. yY-ray of the bones of the 
thumb in anteroposterior, lateral and oblique 


planes was negative for bone or joint disorder. 
Iixamination of the hand revealed neither 
limitation of motion nor any acquired or 
congenital deformities of the fingers. There 
were no swellings nor any signs of inllamma- 
tion. The first metacarpal bone examined by 
dorsal and palmar routes showed no tenderness 
nor swelling along the entire length. There was 
point tenderness on the palmar surface over 
the distal head of metacarpal number one. This 
could be elicited by direct pressure which was 
more acute if the tendon and sesamoid were 
grasped between the examining index finger 
and thumb. 

This patient was admitted to the hospital 
and operaterl upon. Under pcntothal sodium 
anesthesia, with tourniquet applied, an incision 
was made on the palmar surface of the hand, 
just below the crease of the metacarpopha- 
langeal articulation of the thumb. The incision 
was through skin only; all other deeper dis- 
section was done in tlic plane of the tendons 
and other important structures. The tendons 
were rctractctl; the sesamoid bone was exposed 
and removed. The deeper structures were re- 
constructed with No. 000 plain catgut. The 
skin was brought together with black silk. 
A pressure dressing was applied and the hand 
immobilized. The usual two weeks’ immobiliza- 
tion followed, and then active and passive 
motion with hot soaks was started. 

The pathological report follows: G'ros.'>.’ The 
specimen consists of irregular piece of tissue 
i~ by 0.5 cm. One portion is grayish white and 
calcified. The adjacent portion is pinkish gray, 
pliable and soft. Microscopic: One portion ol 
the tissue is composed of trabeculae of can- 
cellous bone. Compact fibrous tissue is attached 
to the margins. There is moderate hyalinization. 

C.ASE II. L. C. a female, fortj^-seven x'ears 
of age, had had no previous injury to her 
hands. Her work consisted of holding a piece 
of work in her left hand and putting insulation 
into this structure. It was necessary to grasp 
the apparatus tightly in her left hand and exert 
considerable pressure with the right hand. 


* From the Hand Clinic, St. John’s Hospital, Brooklyn, N. Y. 
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After five months at this work she complained 
of pain in the palm of the left hand over the 
base of thumb at the metacarpophalangeal 
articulation. 

A'-rays taken in the three planes were 
negative. Examination of the hand showed no 
arthritic changes, no acquired nor congenital 
deformities, no swellings nor signs of inflam- 
mation and no loss of motion of any of the 
lingers. The only positive finding was tender- 
ness over the sesamoid bones, elicited by direct 
pressure and also by lateral pressure, using 
the e.\amining inde.v finger and thumb. 

This case was admitted to the hospital for 
operation and the same procedure was followed 
as on the previous case. 
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The pathological report follows: Gross: The 
specimen consists of a piece of bone 0.4 cm. 
in diameter which is irregular and covered by a 
scant amount of reddish gray fibrous and 
muscular tissue. Microscopic: The specimen is 
composed of coarse trabeculae bone with 
scattered irregular marrow spaces. Osteocjtes 
arc poorly defined. Dense, caliginous fibrous 
tissue is fused with the margins. There is a 
focal osteoblastic activity. Fibroblasts of 
ovoid and fusiform tj'pes are scattered through 
the intersticis. 

On January 10, 1946, final follow-up of 
these cases showed both of them to be symptom 
free. There was no pain, nor disability and they 
had returned to their usual work. 




A.mputation at the wrist should be planned, if possible, so as to save 
the thumb and a finger or other portion of the hand against which the 
thumb may be apposed. Atnputatio)} at the tirisl prevents the proper 
fitting of an artificial hand and wrist mechanism without undue length, 
and should be avoided. 

From “Principles and Practice of Surgery’’ by W. Wayne Babcock 
(Lea «5v Febiger). 



POST'PARTUM, BILATERAL CORTICAL NECROSIS OF THE 

KIDNEYS WITH RECOVERY=^ 


J. Rob’t. Rinker, m.d. and J. W. Thurmond, m.d. 

Diplomate of the American Board Dlplomate of tlie American Board 

of Urology of Obstetrics and Gynecology 


AUGUSTA, 

B ilateral cortical necrosis of the 
kidneys is a rather rare disease, 
70 per cent of the cases reported 
being a complication associated with the 
termination of pregnancy, the remaining 
30 per cent followed a variety of infections 
or toxic conditions. The disease is usually 
fatal. Madding et al.^ reviewed the litera- 
ture in 1940, finding seventy-four cases 
reported and added one case. Of these 
seventj>’-five cases (fift3'-three pregnant) 
only twelve recovered, a mortalitjr of 84 
per cent, and only one gave birth to a 
live fetus (twins).' We believe that our 
case is unusual in that the patient recov- 
ered, though she almost succumbed; 
secondl3% because she gave birth to twins, 
still living, which is singular, since the 
only other case in which the fetus was 
alive at birth was a twin pregnancy'. 
Since recoverj'^ is rare one feels justified in 
reporting this case to show the degree of 
recovery after a j^ear. Fortunatelj^, we 
do not have autopsjr findings to verify 
the diagnosis, but the clinical course was 
most characteristic of those cases reported. 

The onset of this disease is characterized 
bjf a sudden total anuria or severe aliguria 
\Yith the passing of scanty amounts of 
bloodj^ urine at the time of delivery or 
shortlj’^ thereafter. The deliverj^ of a still- 
born between fifth and eighth month is 
most frequent.- Retroplacental hemor- 
rhage or severe hemorrhage at time of 
deliverjf seems characteristic. Shriver 
found fourteen of thirtj'-three cases to be 
complicated bj'- retroplacental hemor- 
rhage,® and Stenlng’s case began with a 
severe accidental hemorrhage and pre- 


GEORGIA 

mature delivery. ■* The case reported from 
the Mayo Clinic occurred after deliver}^ 
of a dead fetus associated with severe 
hemorrhage requiring transfusion.' No 
particular symptoms are noted, prior to 
delivery, although some of the patients 
had headache, edema and some signs of 
toxemia. The course is one of continued 
anuria or aliguria with azotemia, simulat- 
ing an obstructive anuria, e.xcept that there 
is little or no renal tenderness. Blood pres- 
sure is usually not elevated but may 
increase during the course of the disease. 
Edema may not be present or maj’’ appear 
gradually and be associated with convul- 
sions of the eclamptic type. Hiccough 
and uremic convulsions are terminal 
developments. 

Ricker ascribes the changes in the kidney 
to vascular irritabilify leading to vaso- 
constriction of the proximal segments of 
the renal arteries with dilatation of the 
terminal arterioles and capillaries which is 
followed by thrombosis, exudation, hemor- 
rhage, infiltration and necrosis of the rei^^l 
cortex.® While the exact pathogenesis of 
the process is not known, most writers 
subscribe to OertePs concept that the 
disease is an angioneurotic anuria and u 
circulation is reestablished and stasis 
relieved, corpustular conglutination is dis- 
solved and offers no obstruction to re- 
newed flow”- which would make recover}" 
possible. 

CASE REPORT 

Mrs. S., aged tiiirty-two, wliite, the wife of a 
physician, primipara at seven and one-half 
months, came to the University Hospital, 


* From the Departments of Urology and Obstetrics, University Hospital, Augusta, Ga. 
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29, 1944. Slie was in labor witli the diag- 
nosis of a twin pregnancy. The antepartum 
course had not been remarkable. The cervix 
was dilated on admission and soon after a 
female was delivered by breecli extraction by 
one of us (J. W. T.) followed by a second 
delivery of a female bj* low forceps. Both babies 
were small but appeared to be in good con- 
dition. Delivery was followed bj-^ hemorrhage 
and reduction of hemoglobin to 6 Gm. Her 
blood was type iv, Rh positive. A transfusion 
of 500 cc. of citrated blood which was com- 
patible on cross match was given. Blood pres- 
sure was 110/80 and there was no reaction 
during the transfusion or any symptoms that 
would suggest that the blood was incompatible. 

She was catheterized two hours later and 
300 cc. of dark urine were obtained but not 
examined. She had not voided by the next 
morning and was catheterized; 4 cc. of thick 
dark brown urine were obtained. The second 
morning 20 cc. were obtained by catheter, dark 
in color and contained many red blood cells 
and white blood cells. Urological consultation 
was requested. At this time her hemoglobin was 
gm-i red blood cells, 2,450,000, white blood 
cells 11,850; non-protein-nitrogen 74 mg. per 
100 cc. of blood. The usual therapeutic meas- 
ures were administered; intravenous fluids, , 
aminophylin, alkalies, etc., without apparent 
benefit. The splancnics were injected with 
novocaine by the neurosurgeon, Dr. W. A. 
Risteen, and in the next twelve hours 50 cc. 
of urine were excreted. The next twelve hours 
she was not catheterized. On the third day of 
the anuria her non-protein nitrogen was 90 
mg., blood chloride 525 mg., serum protein 
4.01 per cent. Cystoscopj'^ and ureteral cathe- 
terization were done to rule out local disorder 
or obstruction and were negati\'-e. 

The fourth da}'" 25 cc. of urine were obtained. 
Clinically, her condition was much worse, her 
blood pressure rising to 148/90 with some 
edema. On the fifth day the non-protein nitro- 
gen was 64 gm., blood pressure 162/100. 
Edema had become marked and she appeared 
to be moribund. Her pulse was 130 and was of 
poor volume; prior to this date it had not been 
above 90 and had been of good quality. She 
began to have eclamptic type of convulsions 
in rapid succession which were controlled with 
magnesium sulfate and followed by coma; 
up to this time she had been in good contact, 
had no complaint of pain and was still afebrile. 


On the si.vth daj^ 600 cc. of urine n^ere ob- 
tained by catheter; later she voided 200 cc. ; 
blood pressure was 138/80; non-protein nitro- 
gen 72 mg. She still looked very ill. On the 
seventh day she voided 1,250 cc. of pale urine 
which contained a ' moderate number of pus 
cells; blood pressure was 160/88; pulse 105; 
500 cc. of plasma were given. On the eighth 
day she voided 1,450 cc., blood pressure was 
160/90 non-protein nitrogen 81 mg., carbon 
dioxide 56 per cent. On the ninth day, blood 
pressure was 142/80 non-protein nitrogen 72 
mg., blood chlorides 388 mg. On the tenth daj^ 
blood pressure was 130/70 non-protein nitrogen 
81 mg. On the thirteenth fifteenth and eigh- 
teenth daj's the nonprotein nitrogen was 54 
mg., 47 mg. and 36 mg., respectively. 

On the twenty-fifth day she was discharged 
much improved, her blood pressure was 120/80. 
The urine contained many white blood cells. 
Mosenthal test: The day urine totalled 1,170 
cc., specific gravity ranging from 1.007 to 
1. 014. The night urine totalled 470 cc., specific 
gravity, 1.014. P.S.P. (I.V.) 10 per cent 
first hour; 10 per cent second hour, total 
20 per cent in two hours, hemoglobin g. i Gm. 
She was given mandelic acid therapy for 
Bacillus coli in the urine, probabl}’^ the result 
of catheterization and told to return in a 
month. 

She was seen again on September 24, 1944. 
The urine specific gravity was i.ooo and 
negative; non-protein nitrogen 19 mg.; white 
blood count 7,600; hemoglobin ir Gm. Mosen- 
thal test: Day specimen 1,040 cc.; specific 
gravity ranging from 1.006 to r.014; night 
urine: 450 cc.; specific gravity 1.016, P.S.P. 
(I.V.) first half hour 15 per cent; second half 
hour 15 per cent; second hour 5 per cent; 
total 35 per cent in two hours. 

On November 13, 1944, she was feeling well. 
Her blood pressure was 120/70; urine specific 
gravity 1.007 and negative; hemoglobin 10 
Gm.; non-protein nitrogen 24 mg., P.S.P. 
(I.V.) 15 per cent first half hour, 25 per cent 
second half hour, and 10 per cent second hour; 
total 50 per cent in two hours. I.V. urogram 
was normal. Mosenthal test: 990 cc. day urine; 
specific gravity ranged from 1.004 to 1.024; 
night urine 300 cc.; specific gravity 1.023. 

On March 12, 1945, she was in a satisfactory 
condition. Her blood pressure was 110/70; 
urine specific gravity was 1.008 and negative; 
hemoglobin 12.25 Gm.; P.S.P. (I.V.) first half 
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hour thirty per cent; second half hour 15 per 
cent; second hour 10 per cent, total 55 per cent 
in two hours. Mosenthal test: day urine 865 
cc.; specific gravity ranging from 1.007 to 
1.024; night urine, 160 cc.; specific gravity 
1.033. The twin daughters were doing well. 

COMMENT 

A case is presented in which the clinical 
history and course is quite typical of 
bilateral cortical thrombosis, following a 
premature delivery associated with hemor- 
rhage. The following facts aid in differ- 
entiating this case from a transfusion 
reaction: The blood which the patient 
received was tj'ped and cross matched by a 
competent technician, the patient was Rh. 
positive which would preclude difficulty 
due to the Rh. factor. There was no evi- 
dence of a reaction from the transfusion or 
jaundice following. The urine contained 
red blood cells and was a hematuria, not a 
hemoglobinuria from the onset. 

No casts were found and albumin in 
the urine ranged from three plus to a 
trace, but it seemed that most of the 
albumin could be accounted for by blood 
or pus cells present. While the response 


from the splancnic block was not dramatic 
it is difficult to evaluate in this case. In 
view of Oertel’s concept it would seem to 
be a rational therapeutic procedure as it 
should relax the proximal renal arteries 
and aid in reestablishing circulation in 
the terminal arterioles and capillaries, 
particularly if done early in the course of 
the disease. Early reestablishment of cir- 
culation should spare some areas of the 
cortex and diminish the total area of 
necrosis. Fluids, acid base balance and 
supportive treatment are essential. From 
the follow-up study of this case one would 
conclude that there is a gradual improve- 
ment with return of normal kidney func- 
tion over the period of a year. 
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SURGERY IN WORLD WAR II 


T he entrance of our country into a 
war of the extent of the recent con- 
flict necessarily meant the marshalling 
of all our resources in order to bring the 
war to an early and successful conclusion. 
One of these resources was the medical 
profession, and not the least part of the 
profession consisted in those trained in 
surgery. The Medical Departments of the 
Army and Navy early recognized that they 
would need the services of thousands of 
men then in civilian practice. It was very 
fortunate that during the period between 
World War i and World War ii, the ad- 
vantages of and even the necessity for 
adequate training in surgery were recog- 
nized and encouraged. 

Trained surgeons of all ages were in the 
armed services, and to this probably more 
than to anything else can be attributed the 
e.xtraordinarily good results that were ob- 
tained in the treatment of war casualties. 
The value of trained personnel was never 
more apparent than in the military serv- 
ices. There were difficulties to be overcome, 
and one of these was the problem of rank; 
older or less well trained men with higher 
rank occasionally were, of necessity, called 
upon to work with younger men of more 
recent training. This difficulty was usually 


submerged m the general ettort to accom- 
plish the task to be done. 

Only in a war of the magnitude of World 
War II is there an opportunity to stud}' 
certain groups of cases on a large scale. 
The services are to be congratulated in 
their effort to segregate the various types 
of cases and to place them in charge of men 
whose interest and training made them of 
special value in the care of these patients. 
Not only were the patients able to receive 
more adequate care, but through the 
interest and diligence of many of the men 
caring for them, research problems were 
solved which will be valuable in civil life 
as well as in military surgery. The Medical 
Departments of the Army and Navy appre- 
ciated the value and necessity of selecting 
trained or promising young men and of 
giving them an opportunity to carry out 
research problems, even in the field. 

In this review of war surgery, an effort 
has been made to cover fairly widely the 
held of surgery. Many of the papers are 
written by younger men, and all of them 
are first-hand accounts of actual work 
performed. Almost all the fields of combat 
are represented in this group, and the 
papers presented reflect experiences under 
various types of combat or continental 
positions. Each has to do with some form 
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of trauma or its treatment. No effort has 
been made to include in this symposium a 
review of other surgical conditions which 
arise as complications of diseases incidental 
to the war, such as those associated with 
malaria or amebiasis. 


The editor wishes to thank the con- 
tributors to this sj'mposium and to con- 
gratulate the publishers on their willingness 
to bring together a Review of War Surgery. 

L. Kraeer Ferguson', m.d. 


Every severely wounded person is shocked, especially if there is acconi- 
panj'ing soft tissue damage and hemorrhage such as occurs with compound 
fractures. Shock should be anticipated and prevented as much as possible. 
When the patient is severely shocked, the general treatment must have 
precedence over local treatment. 

From "Fractures and Dislocations for Practitioners” by Edwin O. 
Geckeler (The Williams & Wilkins Company). 
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A REVIEW OF THE TREATMENT IN 2,000 CASUALTIES 
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D uring the first eight months of 
the campaign through France and 
Belgium, 10,700 wounded soldiers 
were operated upon in the 2nd Evacuation 
Hospital. More than 2,000 of these pa- 
tients were treated for shock. This paper 
is a review of some phases of their preop- 
erative treatment. 

METHOD OF STUDY 

Chart I is a sample of the chart com- 
pleted on every patient who was admitted 
to the shock ward. Observations were made 
and recorded at least every thirtj’ minutes. 
The chart accompanied the patient to the 
operating room where the anesthetist 
regularly recorded blood pressure, pulse 
and fluid intake, and to the ward where 
additional data could be added. 

When the patient was discharged, the 
shock chart was extracted from the jacket 
and returned to us; subsequently our 
records on each shock chart were completed 
from retained clinical records b}" making an 
abstract of the patient’s condition, course, 
operative findings and disposition. 

An autopsy was performed upon all of 
the 251 patients who died, and the findings 
were added to the shock record. 

Table i indicates the number of admis- 
sions the shock ward received each month. 
The patients have been classified according 
to the anatomical regions primarily in- 
volved. Although the majority of battle 
casualties suffer from multiple wounds, 
each patient has been listed onl}^ once, and 


under that region which encompassed his 
most severe injury. 

CLASSIFICATION OF ADMISSIONS TO THE 
SHOCK WARD 

It will be seen from Table i that the. 
first subdivision is that of mild shock and 
severe shock. This subdi^fision is necessar}’ 
because the treatment and results are 
widelj’’ different in the two groups. For 
statistical purposes, the patient was con- 
sidered to be in severe shock if upon 
admission his blood pressure was below 100 
systolic. If his blood pressure was above 
TOO systolic, he was considered to be in 
mild or compensated shock. It is recog- 
nized that impending circulatory failure 
due to a reduction of the effective blood 
volume is frequently masked b}’’ a com- 
pensatory vasoconstriction which main- 
tains the blood pressure at a normal level 
despite' the loss of a significant volume of 
blood. ^ Clinical judgment in appraising the 
true condition of a patient must, therefore, 
be influenced by other factors such as the 
severity of the wound, the probable 
amount of blood lost and b}’^ his general 
appearance and reactions. It would be a 
grave mistake to rely solely on the blood 
pressure in establishing the diagnosis of 
shock, and to treat onlj* those patients 
in whom the compensatory mechanism 
has alread}' failed. The subdivision of 
shock cases into mild and severe shock has 
been disregarded in the case of burns. As 
the location of the burns often rendered 
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SAMPLE SHOCK SHEET 


Date and Hour 

Temperature 

j Pulse 

Respiration 

Blood Pressure 

1 

u 

CCJ 

c 

'll 

2 

1 C 1 

' 1 
1 

! 1 

: 0 
cd ’ 

1 

0 ^ 

*c 
w 1 
£ 1 

1 

i 

J ii 

1 6. 

tn 

i 

1 

:: i 

; i ! 
1 

0 1 

Urine Output 

< ’ 

1 c * 

Q >}■ 

• • CLf 

.5 


tt i 
.£ ' 

1 

! 

1 

1 

I 

•luids in Cc. 


1 

j 

y. 

w 

V 

j 

. i 

! 

w 

/ T- 

! 

i 

1 

1 

i „ 

i 5 

. 

1 

V 

.E 


h* >•> 




1 

i 


, i i 

1 1 


! 

{ 

i 


! 




( 

i 



i 

! 

1 


\ 

1 

i 1 

i i 1 M i 


1 

( 

! 



\ 1 

I i 

i 'i 





1 

i 

i i 

i j 

1 { j 

1 j ' : M 

1 i 

{ 

! 

I 1 

1 

1 

i 



i I ^ ^ 





i 1 

1 ! 

1 ; 

! : 


! 

1 1 



i 





1 1 

j 

j i 

1 


} 


1 

i 1 i 

' ! ! ! 

i 

1 








j 

1 

j 

! 

i 




■ 


i 


1 

i 

i 



- 

1 


! 

i 

1 

{ 1 

1 


1 

1 i 



; 


i 

1 

1 

! 


i 

1 


i 




OBSERVATIONS ON SHOCK 

NiiihIkt. 

N anic___ 

Age 

Date and Time of Injury 

Date and Time of Admission 

Injurj- 

Hemorrhage: Severe, Moderate, Mild 

Type of Missil p 

Splints, Plasma, cte.____ 


the determination of blood pressure im- 
practicable, severe burns were placed 
under the category of severe shock. 

SIGNIFICANCE OF HYPERTENSION AND 

BRADYCARDIA AS OBSERVED IN SHOCK 

An attempt was made to determine the 
significance and frequency of both hyper- 
tension and bradycardia in the presence of 
clinical shock. Hypertension was arbi- 
trarily defined as a blood pressure exceeding 
150/90 sometime during the course of 
treatment. It appeared in 233 or 10.3 per 
cent of the total admissions to the shock 
ward. Among the 251 patients who suc- 
cumbed, nineteen or 7.6 per cent exhibited 
hypertension. 

The frequency of hypertension suggests 
that it represented an overcompensation 
on the part of the arterioles in an attempt 
to maintain cardiac output in the presence 
of decreased circulating blood volume. 
Because of this, and because several such 


patients were passed through without 
treatment, only to sulTer a sudden fall of 
blood pressure during the induction of 
anesthesia, we now consider hypertension 
compatable with shock and treat it ac- 
cordingly. More often than not, the blood 
pressure returned to normal during the 
course of treatment. 

The problem of bradycardia was found 
to be far more interesting as its relative 
frequency was unsuspected. The criteria 
chosen for the demonstration of brady- 
cardia in the presence of severe shock were 
a pulse less than 90 with a systolic blood 
pressure less than 100. It appcvared in 151 
or 6.8 per cent of the patients admitted 
in severe shock, and in thirty-one or 12.4 
per cent of the patients in shock who sub- 
sequently died. 

No attempt to discover its etiology was 
made, although in two cases of cervical 
cord transection with bradycardia and 
shock there was a definite salutary response 
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TABLE I 

NUMBER OF ADMISSIONS THE SHOCK WARD RECEIVED EACH MONTH 

(Admissions have been classified according to the anatomical region primarily involved) 
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Dec. 

Jan. 

1 

i 

Feb. 


Mild Shock 


Brain 

6 

2 


16 

1 

13 

1 1 

10 1 


69 

Maxillofacial 

II 

3 


14 

19 

4 

13 

9 

73 

Spinal cord 

I 

I 


0 

I 

I 

0 

3 1 

7 

Chest 

9 

3 


18 

24 

12 

12 

7 1 

87 

Abdomen 

8 

I 


6 

12 

9 

5 

2 

43 

Extremities 

94 ! 

27 


73 

182 

70 

73 

49 1 

568 

Skin (burns) 

2 

I 


I 

i 

0 

0 

0 


4 


Severe Shock 


Brain 

1 

28 

8 


29 

1 

30 

1 

1 

20 

1 

1 

D- 

1 

10 1 

140 

Maxillofacial 

5 

r 


3 

9 

I 

8 

2 

29 

Spinal cord 

0 

2 


9 

8 1 

2 

3 

1 1 

25 

Chest 

22 

10 


23 

40 

27 

25 

n 

158 

Thoracoabdominal 

9 

6 


16 

7 

^ i 

14 

3 

63 

Abdomen 

10 

3 


25 

20 


36 

16 

134 

Extremities 

23 

13 


83 

264 

76 

64 

62 

585 

with gas gangrene 

1 1 

I 


0 

iS 

5 

I 

I 

37 

Skin (burns) 

9 

I 


1 

3 

0 

0 

I 

I? 

Total admissions 

384 

120 


333 

634 

276 

279 

1 

187 

2213 


* The hospital was inactive during the month of September. 

Although there were 2,213 admissions to the shock ward during the eight-month period covered in this paper, 
the statistical data have been restricted to the first 2,000 charts. 


of both blood pressure and pulse to atropine 
sulfate Gms. 0.0013 intravenously. 

GENERAL METHODS OF SHOCK TREATMENT 

The general treatment of shock is too 
well established to warrant routine com- 
ment. However, the necessity for a com- 
plete physical examination and for the 
redressing of all wounds must be stressed. 
Without these precautions, a sucking chest 
Avound, crepitation and odor in an ex- 
tremity wound, or evisceration in an 
abdominal wound mav be overlooked. To 
be condemned is the occasional use of al- 
coholic beverages in the battalion aid 
station, as the vasodilation secondary to 
alcohol is distinctly prejudicial to shock. 

FLUID REPL-XCEMENT 

The most important factor in the treat- 
ment of shock is fluid replacement that is 
both quantitatively and qualitatively cor- 


rect. In an evacuation hospital this must 
be determined to a great extent by clinical 
judgment, because the amount of labora- 
tory Avork that can be done is limited. A 
discussion of the factors AA'hich determine 
the type and amount of fluid replacement 
is justified b}^ the paramount importance 
of this phase of shock therap^x 

Quantity. The amount of fluid required 
is determined by a combination of scA^’eral 
factors: (i) General appearance and condi- 
tion of the patient on admission, (2) esti- 
mated blood loss prior to admission; (3) 
amount of dehydration; and (4) estima- 
tion of e.xpected blood loss in the operating 
room.- 

In the presence of so many A^ariables, 
there can be no inflexible rule for the 
volume of fluid required. We haA-e found 
that it is more common to under-hA’drate 
than to OA'er-hydrate. The obserA'^ations 
recorded on Table ii indicate the relatiA^e 
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TABLE II 

THE EFFECT PRODUCED BY A LARGE AMOUNT OF BLOOD, PLASMA AND CRYSTALLOIDS ADMINISTERED 
TO ONE PATIENT OVER A PERIOD OF TWENTY-FOUR HOURS 

A private, thirty-four j'ears old, was wounded four hours before admission to this hospital. 
His dressing had been changed at a medical collecting companj' because of fresh bleeding. 

Diagnosis: Compound fracture of the left femur, tibia and fibula with destruction of the 
left knee joint. 


Time in 
Mours 

Fluids 

BP 

1 

Pulse 

Venous 
Pressure 
MM H :0 

1 lematocrit 

Specific 

Gravitx' 

Plasma 

Total 

Protein 

Urine 

Output, 

Cc. 

0100 


104/80 

116 






0100-0300 

1,000 cc. s.iline 








500 cc. whole blood 







0300 

1 ' 

1 120/72 1 

136 






0300- U 00 

, i»ooo cc. whole btood I 

1 







2,000 cc. dextrose 5% in saline 







1,000 cc. dextrose 5% in water 







1 750 cc. plasma ] 



1 




1 100 

1 

90/60 1 

160 

100 

i 

1 .018 

3-7 


1 106-1200 

! 1 ,000 cc. saline 1 



1 




1200 

1 

1 

1 90/50 1 

1 148 

140 

28 

I .oiS 

3-7 


1200-1245 

1,000 cc. dextrose 5% In water I 





250 

1245 


1 90/50 i 

1 '50 

170 

26 

1.018 

3-7 


1245-1500 

2,000 cc. dextrose 5% in water I 


1 



1 ,000 

1 500 


90/50 

140 

120 

25 

1 .017 

3-4 


1500-1600 

600 cc. whole blood 



1 




1600 


1 100/40 

150 

1 10 

28 

1 .018 

3-7 


1600-1700 

750 cc. plasma 



1 



200 

1700 


1 120/50 

130 

u8 

30 

I .oip 

4.4 


1700 

Sent to operating room 



1 




1700-0100 

700 cc. whole blood 



i 



350 

or 00 

1 

1 

( no 70 

1 

96 

112 

40 

1 .022 

5-4 



Total Total 

Intake, Cc. Outpvit, Cc. 


Whole blood . 2,800 

PLasma.... 1,500 

Saline 2,000 

dextrose in saline 2,000 

JT dextrose in distilled water 4,000 


12,300 1,800 

The patient, .a chronic .alcoholic, bclonpcd to blood group "A." Diflicultv in obtaining compatible blood was 
encountered as cross-matching revealed his blood to be incompatible with stored grotip “O” blood. Improvement 
was maintained after operation, and the patient recovered. 


safety of administering large amounts of 
fluid to a patient in severe shock, and 
show the effects produced by the fluids. 

That the amount of blood required may 
be large is illustrated by one patient who 
suffered from an abdominal wound with a 
laceration of the inferior vena cava. He 
was given 7,500 cc. of whole blood pre- 
operatively and during the operation. After 
ligation of the inferior vena cava the 


hemorrhage ceased and the patient made 
a good recovery. A full report of this 
case has been submitted for publication by 
Major Robert W. Fraser. 

The blood pressure and pulse arc valua- 
ble guides in determining the actual 
amount of fluid required only if they arc 
constantly correlated with the patient s 
clinical condition. They cannot be relied 
upon exclusively for the following reasons: 
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(1) Bradycardia and hypertension have 
both been observed in the presence of 
clinical shock. 

(2) In many instances a slight tachy- 
cardia and a normal blood pressure on ad- 
mission do not indicate the fact that the 
patient is barely compensating for an ex- 
tensive loss of blood (Case 1). 

(3) A patient, whose extremities are cold 
and whose blood pressure and pulse are 
imperceptible on admission, may be re- 
stored to normal blood pressure and pulse 
with as little as 1,000 cc. of blood in one 
hour. It is obvious that a loss of more than 
one liter of fluid was required to produce 
hematogenic shock of such degree, and 
therefore unwise to assume that the fluid 
demands have been met as soon as the 
blood pressure and pulse return to normal. 

(4) There is a small group of patients 
whose shock is apparently due to the 
absorption of toxins and not to fluid loss 
alone. In this group, it is illogical to expect 
that replacement of fluid will result in a 
return of the blood pressure to normal; 
therefore, it would be fallacious to use the 
blood pressure as a guide to the amount 
of fluid required. 

(5) There are occasional patients who, 
despite a certain blood loss, would not be 
given a blood transfusion except that the 
possibility of extensive hemorrhage during 
operation makes it advantageous to start 
the operation with a full haemic component 

’ (Case n). 

C.^SE REPORTS 

Case i. A patient was admitted with a 
penetrating wound of the abdomen, a pulse of 
120 and a blood pressure of 105/70. Despite 
the rclath’eiy normal blood pressure, the gen- 
eral appearance of the patient suggested acute 
blood loss, and a blood transfusion was started 
in each arm. One hour later his pulse was 112 
and blood pressure 110/80. He was taken to 
the operating room, where, after being moved 
from a litter to the operating room table, he 
showed evidence of profound circulatory col- 
lapse. His pulse was 1 50 and his blood pressure 
was 80/50. He was perspiring and his respira- 
tions were rapid and labored. More blood was 


given rapidly and the operation started. It 
revealed a massive retroperitoneal hemor- 
rhage which had been caused by a laceration 
of the external iliac vein. Despite the rela- 
tively normal blood pressure and pulse on 
admission, it is clear that the blood loss had 
been large but that active bleeding had ceased. 
When he was moved to the operating room, 
after the blood volume had been only partially- 
restored with 1,000 cc, of blood in one hour, a 
clot was dislodged and bleeding recurred. A 
small additional loss of blood now quickly pro- 
duced circulatory- collapse. Blood pressure and 
pulse had been poor indications of the actual 
blood volume and the necessity- for treatment. 

Case ii. A patient was admitted with a 
tremendous foreign body in the chest ca\-ity-. 
His pulse was 84 and blood pressure was 
140/100, and there was no evidence of massive 
hemothorax or air hunger. An A--ray- revealed 
that the foreign body' apparently' extended into 
the hilus of the lung. Because hemorrhage 
following its removal seemed likely, the pa- 
tient’s blood was cross-matched and a trans- 
fusion of whole blood was started immediately- 
preceding the operation. At operation, very' 
brisk bleeding followed the remo\-al of the shell 
fragment which had lacerated the main 
bronchial artery'; the patient might have died 
had the operation been undertaken prior to the 
restoration of blood pre\'iousIy' lost. 

Type of Fluid. With the exception of 
burn cases, most surgical shock seen in war 
casualties is due to the rapid loss of whole 
blood. The almost invariable response to 
transfusions of whole blood indicates that 
there are few patients in w-hom this is not 
true. Hemoconcentration, although dem- 
onstrated in occasional instances, was 
seldom significant, and generalized fluid 
loss through permeable capillary- endo- 
thelium did not seem to be important,’ 
Therefore, the one essential therapeutic 
fluid is blood, and for it there is no real 
substitute. 

As a supplement to the blood used, the 
choice lay essentially between plasma and 
one of the crystalloids, for albumin was not 
available.' With the e.xception of those in- 
stances in which there is a distinct indica- 
tion for the use of plasma, one of the 
crystalloids is preferable for the following 
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reasons; (i) Serious reactions occasionally 
follow the use of plasma. Although we have 
had no fatalities from plasma, urticaria is 
not infrequent and temperatures to io8°f. 
measured per rectum have been produced. 
Serious reactions from the use of the crystal- 
loids have not been observed. (2) Economy' 
and ease of production of the crystalloid 
solutions; (3) ease of administration; and 
(4) the restorative effect of crystalloid infu- 
sions is scarcely distinguishable from re- 
sults obtained with plasma, except in 
burns, and in the most severe types of 
shock. 

In the treatment of mild or compensated 
shock we have used the crystalloids almost 
exclusively. As a supplement to whole 
blood, their importance in replacing the 
depleted extracellular fluid volume is 
unequivocal. 

In actual practice we have completely 
ignored the original four plasma to one 
blood ratio rule as this introduces the 
cellular elements in too dilute a form. For 
the treatment of hematogenic shock, we 
have used plasma as a sustaining, fluid 
while obtaining cross-matched blood, and 
occasionally as a hypertonic solution in 
the treatment of pulmonary edema or 
in the correction of hemoconcentration 
after the depleted extracellular fluid has 
been replaced by the crystalloids. 

SURGICAL TREATMENT OF PATIENTS IN 
SHOCK 

There is a significant number of patients 
who must receive surgical treatment while 
still in shock. These patients may be 
divided into four groups: (i) Those who 
without obvious reason fail to improve 
after adequate fluid replacement, (2) those 
who exhibit signs pf respiratory obstruc- 
tion; (3) those with uncontrolled hemor- 
rhage; and (4) those with upset respiratory 
mechanics. 

It soon became apparent that the opti- 
mum benefit from adequate fluid replace- 
ment could be observed within a maximum 
of five hours. If at the end of that time 
the patient had not recovered from shock. 


it was evident that whatever had produced 
the shock was perpetuating it, and that 
fluid replacement was not the complete 
answer to the problem. This was particu- 
larly true in the case of injuries to the 
extremities where gas gangrene, infection, 
muscle necrosis, and possibl}' subcllnical 
infection of clostridial origin were constant 
threats and where waiting beyond a maxi- 
mum of five hours might mean fatality. 

With respect to respiratory upset, if the 
normal mechanism cannot be restored by 
conservative measures, and if fluid replace- 
ment has failed to Increase the cardiac 
output in the presence of mechanically 
disturbed respiratory physioIog)% then cor- 
rective surgery offers the only solution and 
must not be postponed. Table iii sum- 
marizes the results obtained on the pa- 
tients subjected to surgery before shock 
had been controlled, 

CAUSES OF FAILURE TO RESPOND TO SHOCK 
TREATMENT 

The vast majority of patients respond 
dramatically to the transfusion of whole 
blood. Most frequently pulse and blood 
pressure, which were imperceptible on ad- 
mission, were within ‘normal limits after 
the first hour of treatment, and long before 
the fluid replacement was complete. If this 
expected response is not observed, the 
cause of the protraction of the shock must 
be sought immediately. It is largely the 
time factor in shock which permits decom- 
pensation to become irreversible. We have 
found that the most frequent causes of 
failure are: (i) Positive Intrapeural pres- 
sure due to pneumothorax or hemothorax, 
or both, and usually associated with medi- 
astinal shift; (2) acute gastric dilation; (3) 
unsplinted or inadequately splinted frac- 
tures, particularly those involving the knee 
joint; (4) exsanguination; (5) gas gangrene 
to.xemia; and (6) probable to.xic absorption 
from certain extremity wounds.^'® 

Instances of toxic absorption most fre- 
quently follow injuries due to mine e.x- 
ploslons, and are characterized by extensive 
muscle destruction and necrosis. Although 
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TABLE III 


ANALYSIS OF THE NINETY PATIENTS WHO WERE SENT TO THE OPERATING ROOM IN SHOCK 


Region 

No. of 
Patients 

Reason Sent to the Operating Room in Shock 

1 

No. 

1 

HRS 

Died 

Brain 

9 

1 

(i) Extensive intracranial destruction with no re- j 

7 

1 

2 

5 



spopse to prolonged treatment 





1 

(2) Subdural hematoma 

2 

2 

0 

Spinal cord 

I i 

(i) Hemorrhage from the external jugular vein 

I 

I 

0 

Chest 

8 

(1) A'lechanical respiratory difliculty 

6 

3 

! 3 


1 

(2) Increasing hematoma of the neck 

I 

I 

0 


1 

(3) Hemorrhage 

I 

1 0 

I 

Thoracoabdominal 

9 

(i) Mechanical respiratorv diflicultv 

4 

! ^ 

' 4 



(2) Uncontrolled hemorrhage 

5 

1 4 

I 

Abdomen 

iS 

(i) Uncontrolled hemorrhage 

9 

4 

5 



(2) Intestinal perforation (s) with peritonitis 

9 

' 3 

6 

Extremities 

45 

( I ) Suspected that shock was being protracted b3- the 

27 

23 

4 



absorption of an unidentified toxin or factor 






(2) Uncontrolled hemorrhage 

1 1 

8 

3 



(3) Gas gangrene toxemia 

7 

4 

3 

Totals 

90 


90 

' 55 

35 


the toxin, if it exists, is unidentified, 
the behavior of these patients closely 
parallels that of the patient who is 
overwhelmed bj’- the toxins of the gas 
producing organisms. 

TRANSFUSION REACTIONS 

Although an absolute necessity in shock- 
therapy, the use of preserved group “O” 
blood introduces a cause of anxiety, 
namely that of transfusion reaction. In 
6,003 whole blood transfusions given dur- 
ing the eight-month period covered in this 
paper, there were 10 1 severe reactions. 
There were four fatalities that we. directly 
attributed to a transfusion reaction, and in 
three additional instances, we believed a 
transfusion reaction to be a contributing 

factor to the mortalitv. In twelve other 

%/ , 

instances, autopsy revealed evidence of 
gross kidney- disorders that could not be 
directly attributed to trauma; we believe 
that hemoglobinuria in the presence of 
renal ischemia consequent to prolonged 
shock is a determining factor in the produc- 
tion of anuria, and have therefore included 
these patients as fatalities due to transfu- 
sion reaction. 

Because of the danger associated Avith 
the use of group “0” blood, v-e have 
found the following precautions to be 
essential; 


(i) If the patient exhibits a chill at anj'^ 
time during a transfusion, plasma or saline 
should be substituted for the blood until a 
cross-match can be performed. There are at 
present no criteria which M-ill immediatel}" 
differentiate a pyrogenic reaction from one 
due to minor incompatability. However, 
in occasional instances v^hen it is believed 
that a forty-five-minute delay in v^hole 
blood replacement \vould be fatal, it be- 
comes necessary to disregard the possibilit}* 
of a reaction. 

C2) If large amounts of blood are to be 
required (over 2,000 cc.) a certain amount 
of hemolysis is to be anticipated, and it is 
therefore advisable to perform a cross- 
match. In such cases, particularly if the 
patient belongs to an}- group but “0,” we 
have started a blood transfusion immedi- 
ately and at the same time cross-matched 
the patient’s blood. The patient then re- 
ceives only cross-matched blood after the 
first i ,000 cc. Despite this precaution some 
hemolysis of the recipient’s cells due to 
incompatability in the minor match is to 
be expected. The actual amount of hemol- 
ysis produced varies directly with the 
rapidity with which the blood is introduced. 

(3) If more blood is to be given to the 
same patient after a four to five-day in- 
terval, it is better to give cross-matched 
blood only. Also one nov^ encounters the 
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Table iv 

A SUMMARY OF THE DATA PERTINENT TO THE 
TRANSFUSION REACTIONS 


Admissions to 

Total Niimbc 

r of Blood 

Shock Ward 

Transfusions Given 

3S4 

July 

701 

120 

August 

290 

333 

October 

1080 

634 

November. . . . 

171S 

276 

December 

900 

279 

January 

“6 

187 

February 

538 

.2213 

1 

6003 

Total number of cross-m.ntches performed- 

-4^7 

Total number of patients 

whose blood 

was incoin- 


patable with preserv'cd blood— 55 
Total number of live donors used: 


A~8o AB— 6 
B — 31 O — 16 



1 

Num- 

ber 

Per 

Cent 

of 

ToLtI 

tTrans- 

jfusions 

Hemo- 

globi- 

nuria 

Severe reactions 

Reactions apparently producing 

! 

i ■" 

1,6 

2 1 

fatality 

Reactions contributing to fa- 

4 i 

0,06 

3 

tality 

Renal disorders which may have 
been due to undetected trans- 

3 

0.05 

\ 

fusion reaction 

12 

0, 19 

2 


Severe reactions according to groups (recorded in S3 per 
cent of the loi reactions) 


A — 42 AB — i 
B— 12 O — 29 

Total number of patients operated upon — 10,700 
Total mortality — 326 or 3 per cent 
Of the 326 deaths: 

Reactions to transfusion apparently producing 
fataiitj — 4 or 1.2 per cent 
Reactions contributing to fataiitj' — 3 or 0.92 per 
cent 

possibility of having produced anti-Rh 
antibodies (specific Rh positive agglu- 
tinins) in the serum of an Rh negatij^e 
patient." As there is no method available 
at the eY’^acuation hospital level for detect- 
ing this, we have made the indications for 
transfusion after a four to five-day interval 
very rigid. 

(4) Preserved group “ 0 ” blood should 
never be given as a tonic, and must be 
restricted to use as an emergency measure 
only. 


Hemoglobinuric nephrosis is a constant 
threat, particularly when it is necessary 
to administer more then 2,000 cc. of pre- 
served group “ 0 ” blood. Postoperative 
urinal^'ses have revealed twenty-seven 
examples of hemoglobinuria; there were 
undoubtedly others which passed unde- 
tected. In the prevention and treatment 
of the associated oliguria, we have been 
most impressed with the necessity for 
maintaining an adequate fluid balance. 
Routine alkalinization has seemed less im- 
portant for the following reasons; 

(1) A total of 6,003 blood transfusions 
have been gi\’en. Autopsies on the 251 fatal 
cases during this period of time have 
demonstrated onij* one instance of gross 
hematin precipitation. It is to be noted 
that although all patients did not receive 
alkaline therapy, the particular patient in 
whom gross hematin precipitation could 
be demonstrated had been alkalinized. 

(2) If the primary lesion is assumed to 
be necrosis of the distal tubular cells and 
the precipitation of acid hematin a second- 
ary and possibly unessential part of the 
syndrome, the alkalinization might be ex- 
pected to be inef^ecti^’■e. Furthermore, if 
unexcreted, the large doses administered 
might produce sufficient alkalosis to de- 
crease glomerular filtration. 

The figures for the total number of trans- 
fusions given, the total number of patients 
treated on the shock ward and the total 
number of cross-matches performed have 
been included on Table iv. In the absence 
of this information, the total number of 
reactions is without significance. 

Mortality Statistics. Table v has been 
compiled from autopsy reports, and al- 
though death was often due to a combina- 
tion of factors, only the principal cause has 
been assigned in each case. 

SUMMARY AND CONCLUSIONS 

1. An evaluation of the treatment of 
2,000 consecutive patients on the shock 
ward of an evacuation hospital is presented. 

2. Hypertension, being an indication of 
vasoconstriction, is considered compatible 
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Table v 

CAUSES OF DEATH IN PATIENTS TREATED FOR SHOCK 


Brain 83 

Cerebral destruction 69 

Subdural hematoma 3 

Meningitis 3 

Pneumonia 2 

Intracranial hemorrhage i 

Blast concussion i 

Cerebritis i 

Renal failure 1 

Aspiration i 

Laceration longitudinal sinus i 

Maxillofacial 4 

Shock 2 

Anesthesia i 

Renal failure i 

Spinal cord ii 

Respiratory paralysis 9 

Peritonitis i 

Pneumonia i 

Chest 28 

Intrapulmonary hemorrhage 9 

Blast 5 

Shock; hemorrhage 7 

Pneumonia 3 

Diaphragmatic hernia i 

Respiratory embarrassment i 

Renal failure i 

Blast lung and brain i 

Thoracoabdominal 29 

Shock; hemorriiage 13 

Peritonitis. ; 6 

Pneumonia 5 

Tension pneumothorax i 

Intrapulmonary hemorrhage i 

Transfusion reaction i 

Renal failure i 

Diaphragmatic hernia i 

Abdomen 47 

Peritonitis 18 

Hemorrhage ii 

Pneumonia 11 

Intestinal obstruction i 

Renal failure i 

Retroperitoneal infection 1 

Duodenal fistula i 

Extremity with gas gangrene 48 

Gas gangrene toxemia 11 

Shock; hemorrhage 9 

• Pneumonia 6 

Shock 6 

Shock; muscle necrosis 5 

Anesthesia .' 3 

Transfusion reaction 3 

Gas gangrene antitoxin 2 

Pulmonarj' embolus i 

Renal failure i 

Blood dyscrasia i 

■ Skin (burns) i 

Larj-ngeal edema i 


All patients who were treated on the shock ward and 
subsequentlj' died, were included in the mortality 
statistics regardless of the cause of death and the post- 
operative daj' on which it occurred. 


with the diagnosis of shock; it should not 
be regarded as proof that shock does not 
exist, nor as a contraindication to shock 
therapy. 

3. Bradycardia in the presence of shock 
occurred more frequently than was anti- 
cipated. The dramatic response to intraven- 
ous atropine sulfate in two cases suggests 
that it may be due to vagal stimulation. 

4. The qualitative and quantitative re- 
quirements for fluid replacement are con- 
sidered, and the lack of close correlation 
between blood pressure, pulse and actual 
fluid requirement is pointed out. The pri- 
mary importance of blood is stressed, and 
the indications for plasma and the crj'^stal- 
loids are discussed. 

5. Indications for the surgical treatment 
of patients still in shock are given with 
results obtained. 

6. The most common causes of failure 
to respond to adequate fluid replacement 
are outlined. 

7. The problem of transfusion reactions 
and the clinical status of alkaline therapy 
are discussed. 

8. Mortality statistics for all shock pa- 
tients are included. 
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A REVIEW OF THE BLOOD DONOR SERVICE OF THE 

AMERICAN RED CROSS 

William Thalhimer, m.d. and Leslie Hughes Tisdall, m.d. 


NEW YORK, 

D onations of 13,326,242 pints of 

blood were made by approximate!}' 
6,660,000 voluntary donors from 
February 4, 1941, through August, 1945. 
Donors averaged two donations, approxi- 
matelj' 1,500,000 gave three pints each, 
150,000 gave a gallon and 3,000 gave two 
gallons or more. These volunteers provided 
the essential material, their blood, which 
made this gigantic project possible and at 
least 100,000 additional volunteer workers 
contributed unstintingly of their time and 
enthusiasm in countless ways to make this 
work a success. 

The American Red Cross Blood Donor 
Service was inaugurated at the request of 
the Army and Navy as a joint undertaking 
of the American Red Cross and the Na- 
tional Research Council. The blood was 
donated to these services and was always 
at their disposal. 

The service was expanded rapidly and 
at its height, donor centers were in opera- 
tion in thirty-five cities, aided by sixty-fir'e 
mobile units. 

The National Research Council assumed 
responsibility for endorsing all technical 
and scientific procedures and the Red Cross 
all other responsibilities. 

A National Director and a National 
Technical Director were appointed early 
and under their direction the same tech- 
nics and methods were installed in all 
centers, giving an essential unification of 
the work ever^'rvhere. It is impossible to 
mention the many individuals who made 
major contributions to this many sided 
project. Only a few of the scientific studies 
have been published. The essential im- 
portance of work in recruiting donors, in 
the publicity field, in conducting the can- 
teens, in many tiresome routine clerical 
and technical jobs cannot be properly real- 


NEW YORK 

ized except by those who had the privilege, 
througii helping, of seeing these and many 
other phases of the work. In contrast to 
the large number of volunteer workers 
there were only 280 paid lay workers, 975 
nurses, thirty-one doctors and approxi- 
matel}' ninety-six doctors assigned from the 
Army and Naval Medical Corps. From the 
beginning there were two main objectives: 
to procure the amount of blood requested 
by the Armed Services and at the same 
time to take every precaution to protect 
and care for tlie donors. Not infrequentl}' 
it was a diflicult problem to persuade 
donors that they should not make a blood 
donation. This was especially true with 
many women who needed longer than the 
usual time to regenerate blood after a 
previous donation. 

Careful and detailed regulations were 
formulated to govern all phases of the 
service — but the}' can only be given here 
in brief and abstract form. These include 
system of registration, age limits, physical 
requirements, care of donors before, dur- 
ing and immediately after bleeding, technic 
of vein puncture and bleeding, refrigera- 
tion, care of the bottles of blood and their 
rapid transfer to processing plants, etc. A 
complete report has been prepared by the 
National Director and will be released 
soon. 

Donors between twenty-one and sixty 
years of age were accepted and also be- 
tween eighteen and twenty with written 
consent of parents. Donors were requested 
not to eat a fatty meal and if possible to 
refrain from food for three to four hours 
before coming, to the center. Careful and 
systematic questions were asked about 
present health and feeling of well being; 
recent illnesses, especially respiratory in- 
fections; malaria within fifteen years, 
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jaundice -within six months, shortness of 
breath, asthma and definite allergic con- 
ditions, epilepsy, etc. A normal mouth 
temperature was required, and systolic 
blood pressure between lOO and 200 mg. of 
mercury" and diastolic not above no. 

It was especially important to use a 
simple, rapid and accurate method for 
hemoglobin determination. It soon became 
evident that it was necessary, especially 
for women donors, to safeguard them by 
requiring a sufficient level of hemoglobin, 
in particular before repeat donations. After 
careful investigation of the literature and 
extensive consultation the minimal accept- 
able level was fixed at 12.3 Gm. of hemo- 
globin per 100 cc. of blood. The method 
used was an adaptation of the copper 
sulfate specific gravity method of R. A. 
Phillips and collaborators.* A single solu- 
tion of copper sulfate of a specific gravity 
of 1.052 was used. If a drop of blood sinks 
immediately when dropped into this solu- 
tion its specific gravity is greater than 
1.052 and this Indicates a hemoglobin con- 
tent of 12.3 Gm. or more per 100 cc. of 
blood and the donor is acceptable. If the 
drop of blood does not sink immediate!}', 
the hemoglobin content is insufficient to 
allow a donation of blood. This simplified 
method was carefully checked by several 
comprehensive methods. Hundreds of vol- 
unteer workers learned to use this method 
quickly and accurately. 

Whenever any question arose of suit- 
ability of a donor or inadvisability of a 
donation, for safeguarding the donor, the 
problem was referred to the physician in 
charge. He or she interviewed the donor, 
asked more searching questions when 
necessary and repeated any examinations 
when this was indicated. 

All donors were required to drink a glass 
of water or of lemonade immediately before 
being bled. Each donor, after the blood 
donation, was accompanied by a" volunteer 
worker to the canteen where coffee, tea, 
milk, soft drinks, crackers and cookies were 

* Boynton, M. H. The use of the copper sulfate 
method of hemoglobin estimation for screening blood 
donors. J. Lab. Cr Clin. Med., 31: 40, 1946. 


provided. A nurse was in constant attend- 
ance to watch the donors during this rest 
period and to notice any tendency towards 
feeling ill or fainting. Rest on cots pro- 
vided, in small rooms or cubicles, for the 
small percentage of donors who needed rest 
and observation or treatment. It was ex- 
pected that some donors would faint and 
some fainted even before their donation or 
following the finger stick to obtain a drop 
of blood for hemoglobin determination. In 
a careful survey no serious effects or fatali- 
ties could be attributed directly to dona- 
tion of blood. Fainting seemed to occur at 
times in waves; after one donor fainted 
others would unexpectedly do so. Also 
very occasionally bleeding would precipi- 
tate a spasm or even a general convulsion. 
These also, as far as is known, caused no 
serious after effects.^ 

The donors reclined on tables of operat- 
ing room table height. After cleansing and 
sterilizing the skin over the veins at the 
bend of the elbow a drop of per 
cent novocaine was injected intradermally 
over one vein. Vein puncture was therefore 
painless. Specially devised bleeding sets 
were used, each bottle containing 50 cc. of 
4 per cent solution of trisodium citrate. The 
sets were sterilized by autoclaving each in 
a cloth bag. The blood entered the bottle 
by gravity, there being a protected air 
vent through the stopper of the bottle. The 
bottle was given a smooth, rotating move- 
ment at frequent intervals for mixing 
citrate solution and blood and preventing 
clots. After withdrawing the needle from 
the vein, a pilot test tube was filled with 
blood remaining in the rubber tube. This 
sample was used for serological and other 
tests. 

The bottle of citrated blood was placed 
in a refrigerator immediately, and kept 
refrigerated in specially designed boxes 
during transmission to the processing 
plants, and there kept refrigerated during 
the entire process of separating the plasma 
from the cells. This separation was com- 
pleted within seventy-two hours of the 
time the blood was obtained. The process- 
ing was carried out at about ten commercial 
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laboratories throughout the country, and 
under contracts with the Army and Navy. 
Representatives of the Biologies Division 
of the National Institute of Health super- 
vised and controlled this part of the work. 
The laboratories expanded their plants and 
increased and trained their personnel with 
astonishing rapidity. They also gave coop- 
eration of a high order not only with the 
American Red Cross and the Services but 
also with one another, sharing information 
of methods, technics and general “know 
how.” This is evidenced in a concrete 
manner by an extremely Ioav percentage of 
loss from breakage, contamination, etc. 

Serological tests for syphilis were per- 
formed on each sample. Only serologically 
negative plasmas were pooled. Pools were 
made of the plasma from twenty-five or 
more bottles, and immediately distributed 
into the final containers. At first 300 cc. of 
^ citrated plasma and after a short interval 
500 cc. were placed in each bottle. Immedi- 
ately afterwards, the plasma was shell 
frozen in each bottle, at about minus 70°c., 
and stored at about minus 20°c. As soon 
as bacteriological control tests of the liquid 
pools released them, the plasma was dried 
from the frozen state with the aid of a high 
vacuum and careful temperature control 
to prevent thawing during the drying 
process. Small pilot samples of frozen 
plasma were also dried and cultured before 
the final dried product was released. The 
dried plasma was porous, uniform in ap- 
pearance and cream colored or light yellow 
in color. It rapidly dissolved, i.e., in one to 
five minutes, when pyrogen free distilled 
water containing a small fraction of a per 
cent of citric acid was added. 

Each bottle of plasma was put in a tin 
can and hermetically sealed. Another bottle 
containing the volume of distilled water 
necessary to restore the dried plasma to its 
original volume was also packed in a simi- 
lar tin can. These two, with directions 
for rejuvenation and use, with needles for 
mixing and a sterile, expendable intraven- 
ous infusion set (including filter) were 
packed in a strong paste board carton. 
Groups of eight or ten of these were then 
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packed in larger cartons and delivered to 
the Army or Navy. The Services had on 
hand not only their necessary quotas but 
a reserve for any emergency requirements. 
As is well known an ample supply of plasma 
was distributed to our forces all over the 
globe, to all ships, airports, hospitals and 
even to front lines and invasion beaches. 

While this work was going on E. J. 
Cohn* and his group perfected and devel- 
oped remarkable methods for fractionating 
plasma into a number of important frac- 
tions including liquid, serum albumin 
for the intravenous treatment of shock. 
Gamma globulin, useful in prophylaxis of 
measles, infectious hepatitis and perhaps 
other diseases; thromboplastin for con- 
trolling hemorrhage, either alone or when 
combined with fibrin foam, fibrin films for 
covering bram areas at operation and 
minimizing or preventing adhesions; and 
iso-agglutinins of blood groups A and B 
for blood grouping tests. This does not 
include the entire list and the publications 
of this group can be consulted for cojnplete 
reports and for details. For these important 
products a large amount of plasma was 
diverted to the pilot plant of the Harvard 
group of investigators and to a number of 
processing plants. The supply of plasma 
permitted this without interfering with the 
dried plasma supply to the Services. 

For a while no large scale use could be 
made of the cell residue after the plasma 
was withdrawn. There had been small 
reports of use of resuspended cells for 
transfusion where the patients need was 
for cells, and oxygen carrying power and 
not for whole blood, as in chronic anemias, 
leukemias, etc. In Detroit, W. B. Cooksey" 
made the first large use of resuspended 
cells for these purposes. The packed cells 
were resuspended in physiological saline 
solution and had to be transfused not 
longer than five days after they were 
drawn. They were used in local service and 
civilian hospitals in large amounts with 
excellent results. Only Group 0 cells were 
distributed to simplify their use and to 
avoid mistakes of using incompatible cells. 
Later a similar project was instituted in 
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New York City. After awhile it was found 
that a solution of lO per cent corn syrup in 
distilled water could be used for resuspend- 
ing the cells and would increase the safe 
period of storage before transfusion to 
fourteen days.'^ This gave greater leewa}’ 
to use in hospitals and 9,000 transfusions 
were performed in about twenty service 
and civilian hospitals with cells suspended 
in 10 per cent corn s^'rup. They were used 
with beneficial results and without any 
deleterious effects. 

Another use for red cell residues was 
found by M. M. Strumia^ and his group. 
Thej^ prepared a purified globin solution 
which they found useful in treating shock, 
acting in somewhat the same manner as a 
25 per cent solution of serum albumin. 

At the termination of the war stocks of 
some of the products described remained 
on hand. Some of these are being distrib- 
uted for civilian use, so that many civilians 
who donated blood are directly benefiting 
by their wartime generosity. Considerable 
amounts of the gamma globulin fraction 
has been distributed on a nation wide basis 
through health departments for ameliorat- 
ing or preventing measles in children who 
have been directly e.xposed to infection 
with this disease. Similarly, large amounts 
of dried plasma have been distributed to 
hospitals for civilian, use. Some of the other 
products have also been available. 

It was recognized early that adequate 
treatment of hemorrhage and shock due to 
hemorrhage, required immediate trans- 
fusion of whole blood. Blood banks had 
been set up in the European theatre of 
operations, but while they functioned well, 
their facilities were inadequate. 

Accordingly, in August, 1944, at the 
request of the Surgeon Generals of the 
Army and Nav}', a project for the procure- 
ment of whole blood in the continental 
United States and its shipment to the 
various combat zones Avas jointly under- 
taken by the Army and Navy in coopera- 
tion with the Red Cross Blood Donor 
Service. Plans had been in readiness for this 
request and had been formulated by the 
Department of Surgical Physiolog}’^ of the 


Blood Donor Service Amcricnn journal of surgery 3^3 

Army Medical School® and the Plasma 
Laboratory of the Naval Medical School. 
The technics used were based on the liquid 
plasma program of the Arni}' and NaAty.' 

The procurement, collection, preserA^a- 
tion and shipment of aaToIc blood presented 
problems of a different technical nature 
than those of the dried plasma program. 
Since the whole blood Avas destined for use 
in combat zones, it AA^as anticipated that no 
compatibilit}^ tests could be made at the 
time of transfusion. Onty group O blood, 
the so-called “unNersal donor” blood, 
could be of A^alue, as properlj^ prepared 
group O requires no cross-matching before 
administration and can be giA^en to recip- 
ients of any blood group Avithout danger. 

Procurement. Whole blood laboratories 
AA'ere set up in already existing Red Cross 
Blood Donor Centers in tAA^eb’-e cities. 
PreAuously, it had been unnecessary to 
perform blood groupings on the donors for 
the plasma program. To aA-oid doing com- 
plete blood groupings, all donors AA^ere 
screened for group O only. At the time the 
hemoglobin content AA^as being determined, 
a drop of the donor’s blood AA^as placed in a 
small Aual of normal saline. A fcAv drops 
of this cell suspension Avere then placed in 
another Aual containing dried group O 
serum. This serum AA^as speeially prepared 
and had both a high anti A and anti B 
agglutinin titer and a high aAudity index. 
After ten to fifteen minutes, Avhile other 
routine tests AA'ere taken of the donor, the 
Aoal AA’as examined. The absence of agglu- 
tination denoted on O donor, aaTHo its 
presence signified that the donor AA^as not 
group 0 . The 0 donors AA'^ere bled by a 
special technic AA’liile those aaBo AA^ere not 
group O Avere handled in the usual manner. 
In this AA^ay, bleedings for Avhole blood and 
for plasma took place in the same bleeding 
room and the selection AA'^as made AAnthout 
an^r disturbance of routine or loss of time. 

Collection. The original container into 
AAdiich the donor was bled Avould also be 
the container at the time of the actual 
transfusion. Accordingly, the closed system 
A-acuum, technic AA^as adopted because it 
afforded the optimum protection against 



30-^ American Journal of Surgery nrhclllliniCrj T^isdtlll Blood DollOrSciVlCC 


SurTEMBER, 1946 


bacterial contamination. In addition, with 
this system and with special attention to 
the preparation and cleaning of tubing and 
needles, pyrogen contamination could be 
eliminated. The nursing personnel who 
performed the actual phlebotomies were 
specially trained in these technics. It is 
worthy of note that due to the ability 
and conscientiousness of these nurses, re- 
ports from the field revealed an unprece- 
dented low rate of reactions. 

Preservation. To be of practical value, 
the solution used to preserve whole blood 
destined for overseas use must of necessity 
adequately preserve the red cells for a 
minimum of fourteen days. At the time 
the whole blood program began, Alsever’s 
solution was the best available and was 
used during the first few months. This was 
a very adequate preserving solution, but 
because of its bulk — 500 cc. of fluid to 
500 cc. of blood — was somewhat unsatis- 
factory. On the basis of experimental work 
done by the Sub-committee on Blood Sub- 
stitutes of the National Research Council, 
the Loutit-Molllson ACD solution was 
later substituted for the Alsever’s solution. 
ACD solution is a mixture of sodium 
citrate, citric acid and dextrose. It has the 
advantage of requiring only 120 cc. of fluid 
to 480 cc. of blood. This solution proved 
quite satisfactory and maintained the red 
cells in a good state of preservation for a 
minimum of twenty-one days, based on cell 
survival studies, rate of hemolysis and 
potassium content. An expiration date of 
twenty-one days after the date of collec- 
tion was placed on the label of each bottle 
shipped overseas. 

ReJrig.eration. Regardless of the pre- 
serving solution used, the degree of preser- 
vation of red cells is in direct proportion 
to the constant maintenance of refrigera- 
tion of the blood at temperatures ranging 
from 4° to 6°c. Temperatures lower or 
higher than these cause excessive hemoly- 
sis. Considerable efforts were made to 
maintain this temperature range. All bleed- 
ing bottles were pre-cooled to 4°c. before 
use. As soon as possible after collection the 
blood was placed in refrigerators constantly 


maintained by a thermostat at the proper 
temperature. Before facilities were avail- 
able, the blood was shipped overseas in 
insulated containers and as soon as it 
reached its destination was placed in a 
refrigerator. Shortly after the start of the 
program, an expendable refrigerator using 
wet ice was de\’^eloped which would main- 
tain a temperature range for' forty-eight 
hours of 5°c. to io°c. while en route. 
Facilities were available for re-icing Avhile 
in transit. While these temperature ranges 
were not ideal, nevertheless, the expend- 
able refrigerator was a very practical 
factor in preserving the blood during 
shipment. This was of considerable im- 
portance since the blood was transported 
distances ranging from 3,000 to 8,000 
miles from the collection point to the site 
of transfusion. 

Testing. Each bottle of blood was im- 
mediately sent to the laboratory after 
collection, together with a pilot tube of 8 
to 10 cc. of blood which were drained from 
the tubing of the bleeding set. The bottle 
of blood was placed in the refrigerator 
while the pilot tube of blood was used for 
the various tests. These included a proof 
typing for group 0 , a Kahn test, Rh testing 
and an agglutinin titration. Since as many 
as 1,500 pints of blood were processed in 
one laboratorjf daily, these tests were set 
up on a mass production basis. However, 
accuracy was not sacrificed for speed, as a 
check system proved the reliability of all 
tests. 

(a) Proof Blood Groupmg. The most 
Important single test performed was that 
of the proof grouping for group 0 . The 0 
bloods had been tentatively identified on 
the basis of the screening test. Before a 
bottle of blood was certified as 0 and 
shipped as such, it was proved to be so, 
since it Avas essential that onl}' 0 blood be 
used, as blood other than O could cause a 
serious or fatal transfusion reaction if ad- 
ministered to an Incompatible recipient. 
The test for proof grouping of O blood is 
based on the fact that the serum of group 0 
blood contains both anti A and anti B 
agglutinins. If either or both of these arc 



VoL. Lxxn. No.3 


Thalhimer, Tisdall — Blood Donor Service American joumai of surgery 305 


not present in a serum, the blood cannot be 
group O. Hence, before a blood can be 
shipped as O, the presence in its serum of 
both anti A and anti B agglutinins must 
be determined. Anti A agglutinins are 
detected by testing the serum with known 
A cells, anti B agglutinins by testing with 
known B cells. If agglutination does not 
occur in both instances, the blood is not 
group 0 . Such non O blood was not sent 
overseas but was used in local military 
hospitals. The success of the screening test 
was well demonstrated by the fact that in 
over 380,000 such tests the error in group- 
ing was 0.5 per cent. 

(b) Kabn Test. The standard three- 
tube Kahn test was performed routinely on 
all blood specimens. All doubtful or positive 
Kahns were checked with the Wasserniann 
test. Bloods with positive Kahns or with 
doubtful Kahns confirmed by the Wasser- 
mann test were discarded. The combined 
incidence of doubtful and positive Kahns 
amounted to 0.4 per cent. 

(c) Rb Testing. It was known that Rh 
negative recipients may develop Rh anti- 
bodies if transfused with Rh positive 
blood, particularly if multiple transfusions 
were given. Since multiple transfusions for 
the treatment of severe casualties were 
the rule rather than the exception, it was 
necessary to provide Rh negative recipients 
with Rh negative blood. Accordingly Rh 
testing was performed by the technic as 
described elsewhere® and a quantity of Rh 
negative blood specifically labelled as such 
was shipped each day. 

(d) Agglutinin Titration. As already 
stated, properly prepared group O blood 
can be given to recipients of any blood 
group without reaction. This means group 
0 blood with a low agglutinin titer. Group 
0 blood contains both anti A and anti 
B agglutinins. It is theoretically possible 
that such agglutinins can cause destruction 
of A, B and AB cells. Practically, it was 
believed that this occurs only when the 
titer of these agglutinins is over 1-600 b}^ 
the tube centrifuge technic. Accordingly 
titrations for anti A and anti B agglutinins 
were performed on every serum by a 


method detailed previously. • A titer of 
1-600 was chosen as the arbitrary dividing 
line. Those bloods with titers under 1-600 
were shipped as “universal donor” blood 
and those with titers over 1-600 were 
specifically marked: “This blood contains a 
high titer of anti A and/or anti B agglu- 
tinins and should be given only to an O 
recipient.” Recent work, however, indi- 
cates that a titer of 1-200 by the tube 
centrifuge technic would be a safer point 
at which to separate high and low agglu- 
tinin content.® 

Witebsky and his associates^® have for 
some time advocated the routine addition 
of A and B specific substances to group O 
blood in order to neutralize the anti A and 
anti B agglutinins. Recent experimental 
work has corroborated their findings to the 
extent that the use of A and B specific 
substances to prepare O blood as universal 
donor blood is now recommended for 
military purposes.” However, their use to 
condition 0 blood for transfusions to 
women of the childbearing age is poten- 
tiallj’’ harmful. 

Checking and Packing oj Blood. In addi- 
tion to the various laboratory tests per- 
formed, a comprehensive system was de- 
veloped of checking the numbers on the 
blood bottle and pilot tube to insure that 
no clerical errors were made. Each blood 
was kept in the refrigerator at 4°c. until 
ready for final shipment. Before being 
packed in the expendable refrigerators, the 
blood was carefull}’^ checked for short col- 
lections (less than 350 cc.), excessive 
hemolysis or fat, and the presence of clots. 
All bloods with any of the foregoing were 
discarded as well as those with a positive 
Kahn. In addition, bloods which were not 
group O were removed for use in local 
military hospitals. All Rh negative and 
high agglutinin titer bloods were checked 
to insure their proper labelling. 

Just prior to shipment the bloods were 
packed in the previously iced expendable 
refrigerators. Twenty-four bottles, each 
containing a pint of whole blood, were 
packed in each box. In addition, twenty- 
four sterile pyrogen free intravenous sets 
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with filters,- packed in a vacuum sealed 
can were shipped in the cover of each box. 
The set was completelj'^ adequate for per- 
forming a transfusion. These sets were 
expendable and were intended for use onlj'^ 
once. The use of these sets contributed in 
great part to the low reaction rate that 
resulted from these transfusions. 

Shipping. All whole blood was shipped 
by air. Shipments to the European theatre 
were handled by the Army Air Transport 
Command and those for the Pacific by the 
Naval Air Transport Service. The highest 
priority was given these shipments.- A 
maximum of twenty-four hours elapsed 
between the time of collection and the take 
off by plane. Both air Services gave the 
fullest cooperation. Facilities for re-icing 
and the checking and storage of blood if 
delayed, were available throughout the 
route. Both theatres of operations had 
worked out an extensive distributing sj's- 
tem so that blood was often being trans- 
fused at the front lines forty-eight hours 
after its collection. 

Results. It is obviously impossible to 
determine scientifically and accurately the 
reaction rate of transfusions administered 
under combat conditions. However, on the 
basis of official reports, eye witness ac- 
counts and the related experiences of 
hundreds of Army and Navy physicians, it 
may be conservatively stated that the 
results of the use of whole blood shipped 
from the United States were most bene- 
ficial and that the reaction rate at least 
approximated those prevailing in the best 
civilian hospitals in this country. 

Some 380,000 pints of whole blood were 
procured, processed and shipped in the 
manner described and with the excellent 
results as noted. Such a system with minor 
modifications can easily be adapted to large 
scale operations of civilian blood banks. 
A few such banks are already successfully 
operating. Plans are now in the develop- 
mental stage for the opening of large com- 
munity blood banks to supplement the 
present inadequate facilities for supplying 
whole blood to civilian hospitals. 

It was realized during the wartime devel- 


opment of the blood donor service, that it 
offered a large scale opportunity- for various 
observations and investigations and this' 
opportunity might never recur. Advantage 
of this was taken therefore by many indi- 
viduals and groups to pursue studies of 
various types. Reports of some of these 
have been published and undoubtedly 
others will be published in the near future. 
The entire project was a demonstration of 
collaboration and cooperation of huge 
numbers of people, from all walks of life 
and of a variety of skills and professions, 
to aid the war effort, to save the lives of 
our servicemen and to advance the art and 
science of medicine. 
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AN accurate assessment of all thera- 
/ \ peutic advances introduced into 
military surgery during the past few 
years is not as yet possible. It is certain, 
however, that one of the principal factors 
which contributed to a lessening of the 
mortality of battle casualties in the recent 
war was the availability of whole blood 
and plasma. Transfusions were frequentlj'- 
solely responsible for the successful evacua- 
tion of wounded soldiers to medical instal- 
lations where definitive care was available. 
Similarly, in vast numbers of cases, e.xten- 
sive surgical procedures were feasible only 
through the agency of transfusion therapjy 
which compensated for further blood losses 
incurred during operation and which was 
required for the provision of adequate sup- 
portive care postoperatively. 

Long prior to the war it was generally 
recognized that one of the prime considera- 
tions in the prevention and treatment of 
traumatic shock is the restoration of the 
blood volume. Accordingly, as a prelimi- 
nary step in equipping the armed forces 
to combat shock, the Medical Corps of the 
U. S. Army and Navy was supplied with 
large quantities of dried pooled human 
plasma derived from blood donated b}" 
civilian volunteers. Plasma proved to be 
an adequate blood substitute for the cor- 
rection of oligemia. Moreover, its stability 
over a wide temperature range obviated 
difficult storage and distribution problems; 
it could be packaged conveniently and ad- 
ministered with relative safety to recip- 
ients, irrespective of their blood groups, 
thereby eliminating the need for time- 
consuming compatibility tests. These were 


highly estimable qualities, particularly 
from a militar}' point of view, and it was 
anticipated that, in most cases, the trans- 
fusion requirements of the armed forces 
could be fulfilled ampR by the sole use of 
plasma. The necessity for providing whole 
blood on a large scale was not seriously 
considered until it became evident, through 
practical combat experience, that the treat- 
ment of casualties who had sustained severe 
hemorrhages must include, not only the 
correction of a depleted blood volume, but 
also the maintenance of an adequate blood 
oxygen capacit^L In order to meet this re- 
quirement, approximately eighteen months 
before the end of the war, adequate 
equipment became available for the vene- 
section of local donors and for blood trans- 
fusion; most important, blood banks, 
organized in the various theaters of opera- 
tion as well as in the United States, 
proceeded to effect an extensive and con- 
tinuous distribution of stored whole blood 
to medical installations operating in com- 
bat areas. 

THE ROLE OF PLASMA IN WAR SURGERY 

As the indications for the use of whole 
blood became increasingly clear, and with 
adequate facilities available for obtaining 
whole blood, the use of plasma began to 
assume a relatively subsidiary" role in trans- 
fusion therapy. It nevertheless continued 
to be the mainstay of emergency shock 
treatment. In contrast to whole blood, 
plasma could always be supplied in ade- 
quate quantities, and in a satisfactory state 
of preservation, to the most advanced 
echelons of the Medical Corps. Through its 
7 
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iise an increase in blood voUimc could be 
elYcclod with a minimum of delay, dan»ter 
and technical dillicvdty, and for these rea- 
sons it proved to be of incalculaitic value 
in the ])revention and correction of circu- 
latory hiilurc in recently wounded combat 
casualties, prior to their evacuation and the 
inception of their definitive treatment. 
Excepting in cases with serious \vo\md 
hemorrhage and operative blond loss, the 
replacement therapy with plasma alone 
adequately sudiced; furthermore, in the 
resuscitation of patients following severe 
hemorrhage, it served to augment the vol- 
ume of transfused protein Iluid, thereby 
conserving the relatively limited supplies 
of whole blood. Plasma was also widely 
used for nutritional purposes, inastuuch 
as it was the only source of utili/able pro- 
tein available which was suitable for in- 
travenous injection. Pinally, wisely or 
unwisely, plasma transfusions were em- 
ployed as the chief form of replacement 
therapy in the treatment (tf burns. 

The prime defect of plasma as a trans- 
fusion medium is, of course, its inability 
to transport oxygen, which limited its use- 
fulness to an important extent. Circulatory 
collapse following severe hemorrhage could 
be averted by the use of plasma, but at 
the cost of producing, by crythrodilution, 
an anemia which could be extremely 
severe, depending on the total residual red 
cell volume and the amount of plasma in- 
jected. The complication of anemia proved 
to be a serious consideration from several 
points of view. It greatly jeopardi?.cd the 
prognosis of casualties who required ex- 
tensive surgical procedures rvhich involved 
general anesthesia and Avere attended by 
further blood loss. Its presence ^Yas espe- 
cially deleterious in patients with chest 
wounds W'ho sufiered from impaired pul- 
monary ventilation and resultant an- 
oxemia. The correction of this anemia, 
moreover, was a didicuit therapeutic prob- 
lem; for the preparation of concentnated 
red cell mixtures for transfusion was not 
feasible, and the more nearly complete 
a restoration of blood volume had been 


accomjdishcd ihrtnigh the use of plasma, 
the more nearly imj)ossible became the 
task of incrc.isii\g the red cell c(»n cent nation 
by whole blood transfusions. A serious and 
e<Mmnon tlilemm.a was presented by pa- 
tients who, in addition to perforating chest 
wttimds with intrapulnutnary hemorrhage, 
had sustained a massive blood loss and 
wlmsc blood volumes had been substan- 
tially restored by plasma infusion. This 
type of jxuicnt, severely anemic, but with 
a relatively normal blood volume, anoxc- 
mic as a rostilt of pulmonary damage, and 
possibly rccpiiring early surgery will\ gen- 
eral .•incsibes'i;!, posed an cxlremcly grave 
operative risk. Althougli demanding an 
optimal red cell concentration in view of 
llte anoxemia, and willi general anesthesia 
and further blood loss in prospect, blood 
transfusion at this stage was a precarious 
procedure, prone to enhance the pub 
monarv hciuorrhagc and to precipitate 
pulmonary edema. 

The unre.slricU'd use of plasma, unsup- 
plcmcnted by whole blood, thus proved 
to be a dangerous practice in the prelimi- 
nary management of wound shock. As a 
result of practical ex|)ericnce, the policy 
eventually adopted was to use the mini- 
mum amount of this materia! that was 
required to maintain a level of arterial 
pressure eonslslcnt with safety, and to 
institute whole blood therapy as promptly 
as possible. For the prevention of “irre- 
versible .shock” the essence of treatment 
was not only the early correction of 
oligemia and hypotension, but the avoid- 
ance and treatment of severe anemia. 

TRANSt-UStOX REQUIREMENTS IN THE 
TUEAT.NtENT OF W’AR WOUNDS 

The magnitude of the blood loss incurred 
as a result of various types of battle in- 
juries was substantially greater than had 
been .generally envisioned. This fact early 
became evident through deduction from 
the severity of anemia which commonly 
folloYvcd restoration of the blood volume 
to normal, either through spontaneous 
hemodilution or as a result of plasma 
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transfusion. Actual measurement of the 
blood volume in traumatic cases, carried 
out by several observers^'-’® indicated that 
a reduction of as much as one-half of the 
normal blood volume, or 2,000 to 3,000 cc., 
was by no means a rarity, and that losses 
of between 1,000 and 2,000 cc. were not 
uncommon in seriously wounded soldiers. 
The severest hemorrhage was produced 
most consistently by extremitj' wounds, 
especially by traumatic amputations, and 
as a result of perforating wounds of the 
abdomen. It is noteworthy, moreover, that 
the average operative blood loss attending 
the surgical repair of perforating abdominal 
wounds was exceeded only by that accom- 
pan3ung extensive debridement of extrem- 
ity^ wounds. The losses in these two ty-pes 
of procedures were frequently^ as great as 

1.000 cc., and occasionally in excess of 

3.000 cc. 

Overall statistical data relative to the 
amounts of blood and plasma utilized in 
the treatment of battle casualties are not 
particularly'- illuminating, excepting as they' 
pertain to the problems of procurement 
and supply'. The magnitude of the vol- 
umes required for the early' replacement 
therapy' of non-transportable casualties due 
to abdominal, chest or severe extremity' 
wounds are well illustrated, however, by' 
the results of a survey' conducted at the 
time of the Normandy' campaign. In this 
it was found that the average volume of 
blood and plasma received by' casualties 
admitted to Field Hospitals, estimated 
from the time of injury' through the 
first postoperative day', was approximately' 
2,500 cc., of Avhich blood and plasma com- 
prised approximately' equal amounts. Later 
in the; course of the European war, when 
adequate supplies were ample to meet all 
requirements, relatively' more whole blood 
was used in proportion to plasma. 

The clinical criteria regarded as impor- 
tant in the regulation of transfusion 
therapy' were by' no means standardized, 
and there was little uniformity' in their 
application throughout the Medical Corps. 
However, despite a considerable variation 


in resuscitation procedures and transfusion 
policies, as carried out by' individual sur- 
geons and separate hospital units, there 
gradually' emerged certain concepts per- 
taining to the therapeutic indications for 
the use of blood and plasma, the validity' 
of which became generally' accepted. It 
was recognized, for example, that certain 
ty'pes of wounds and operative procedures 
are almost invariably' accompanied by' a 
significant blood loss, which in large 
measure accounted for their “shocking” 
character. 

Of all the clinical signs and sy'mptoms 
indicative of blood volume deficiency', the 
most reliable, in practice, proved to be the 
level of the arterial blood pressure. It was 
well known, however, that this signal is 
helpful only' if grossly' abnormal, and that 
a significant degree of oligemia may' exist 
in the absence of hypotension, as long as 
the patient is in a horizontal position. 
It has been demonstrated that a blood 
volume deficiency' of as much as 1,000 cc. 
frequently' is not reflected by hy'potension, 
a normal, or even an elevated, arterial ten- 
sion being maintained through compen- 
satory' vasoconstriction until possibly' the 
patient is subjected to general anesthesia 
or to further blood loss during operation, 
when the blood pressure may' precipitously' 
decline. Thus, casualties with wounds sug- 
gesting the possibility' of significant hemor- 
rhage were customarily given transfusions 
in the course of their preoperative prepara- 
tion, notwithstanding a normal arterial 
pressure. By' the same token, the transfusion 
of patients treated for severe shock was 
not discontinued promptly' upon restora- 
tion of a normal pressure, but, unless 
specifically' contraindicated, an additional 
amount was supplied on the assumption 
that there probably' still existed a blood 
volume deficit of between 500 and 1,000 cc. 

The presence of sustained hy'potension 
in recently' wounded battle casualties was 
accepted as evidence of severe oligemia and 
transfusion therapy' applied accordingly'. 
Blood volume measurements have shown 
that the blood volume deficit in cases of 
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this type, with systolic pressures less than 
85 mm. of mercury, almost always ex- 
ceeds 1,200 cc.^ Unfortunately, from 'the 
standpoint of simplified therapeutics, hy- 
potension is also a feature of severe in- 
fection, uncomplicated by oligemia, and 
may frequently be a deceptive finding 
in patients with perforating abdominal 
wounds and peritonitis. This type of shock, 
of course, is not improved by transfusion, 
despite which these patients occasionally 
received excessive amounts of blood and 
plasma on the erroneous assumption that 
the circulatory failure was attributable 
to an inadequate blood volume. Hypoten- 
sion, in the absence of oligemia, is likewise 
commonly associated with prolonged an- 
oxemia and central nervous system in- 
juries, and was therefore occasionally 
responsible for injudicious management in 
patients with wounds involving the lungs, 
brain and spinal cord. 

Certain other clinical signs, although in 
general less reliable than the blood pressure 
as indices of blood volume deficiency, 
proved of some value in the regulation of 
transfusion therapy. The trend of the 
pulse rate, the temperature and color of 
the skin, and the degree of venous disten- 
tion occasionally provided confirmatory 
evidence, either of adequate response to 
treatment or of progressive circulatory 
failure. These circulatory manifestations, 
however, were subject to numerous influ- 
ences having no bearing on the transfusion 
requirements, such as prior exposure to 
heat or cold, the temperature of the im- 
mediate environment, pain, the emotional 
status of the patient, or physiological dis- 
turbances arising as a result of anoxia or 
infection. The degree of anemia and hypo- 
proteinemla were useful only to a limited 
extent within the first few hours after 
injury, so slow is the progress of spontane- 
ous hemodilution following hemorrhage. 
However, the finding of any degree of 
anemia within a few hours after injury in 
a casualty who had received no plasma, 
or the discovery of anemia that was dis- 
proportlonally marked in consideration of 


the amount of plasma that had been trans- 
fused, provided strong confirmatory evi- 
dence of significant blood loss. 

. COXIPUCATIONS OF TRANSFUSION 
THERAPY 

Excessive Transjusion. The use of ex- 
cessive volumes of blood and plasma, 
resulting in pulmonary congestion and 
edema, was a fault most likely to occur 
in treating patients who exhibited a low 
arterial pressure from causes other than 
oligemia, such as peritonitis, anoxemia, 
and sympathetic nervous system paralysis 
following head or cord injuries. This 
therapeutic error appeared to be espe- 
cially hazardous when it occurred during 
the course of general anesthesia. Unusual 
caution was necessary in treating patients 
with severe oligemia who had been in 
shock for many hours. In cases of this 
type, not only was there an increased 
susceptibility to the development of pulmo- 
nar}^ edema with restoration of the blood 
volume but, because the arterial pressure 
responded sluggishly or failed to respond 
to transfusion therapj% one was tempted 
to carry this procedure to excess, on the 
basis of a mistaken diagnosis of con- 
tinued bleeding. Excessive transfusion was 
extremely dangerous in patients with per- 
forating wounds of the chest and intra- 
pulmonar}! hemorrhage because of the 
possible production of increased bleeding 
and pulmonary edema. Ideally, in these 
cases, whole blood was employed, unsup- 
plemented, if possible, by plasma; it was 
given slowly, and the amount injected 
limited to the minimum required to main- 
tain an arterial pressure of approximately 
100 mm. of mercury. 

Pyrogenic Transjusion Reactions. Chills 
and fever, developing within an hour 
following the infusion, occurred as a 
complication of at least 2 per cent of blood 
transfusions. These reactions were fre- 
quentljf accompanied by a fall in arterial 
pressure. Although inherently benign, they 
were to be feared in e.xtremely ill patients 
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already on the verge of circulatory col- 
lapse, and without doubt were immediately 
responsible for a small proportion of 
fatalities. The incidence of pyrogenic 
reactions was relatively hisih in medical 
installations employing locally prepared 
transfusion equipment, presumably as a 
result of inadequate cleansing and steriliza- 
tion of tubing and glassware. The common 
technical faults in the preparation of 
equipment were failure to utilize an effec- 
tive detergent, such as trisodium phos- 
phate, to insure immaculate mechanical 
cleansing, and failure to carry out steriliza- 
tion promptly after cleaning, thereby 
favoring the growth of air-borne contami- 
nants, which, despite subsequent auto- 
claving, remain pyrogenic. 

A similar type of reaction followed 
the injection of stored blood, partiallj’ 
hemolyzed as a result of inadequate or 
interrupted refrigeration during prolonged 
storage. Hemolysis appeared to be pro- 
moted by the settling and packing of red 
cells, which, sequestered at the bottom of 
the flask, were isolated from the preserva- 
tive diluent. It was noted that cellular 
packing occurred most readily in elongated 
bottles which were constricted in the mid- 
portion; avoidance of the phenomenon 
depended upon periodic resuspension of 
the cells by mechanical shaking or b}^ daily 
inversion of the bottle. Cell-free hemo- 
globin solution, from which the stroma 
had been completely removed, did not 
appear to have pyrogenic qualities and 
it was therefore considered likely that 
the stroma of disintegrated erythrocytes 
was responsible for these reactions, al- 
though this relationship Avas not specifi- 
cally demonstrated. 

Infected stored blood was rarely en- 
countered. Two fatal reactions, manifested 
by the prompt occurrence of chills, fever 
and profound collapse, were discovered 
to be due to gross contamination of the 
injected blood with an organism of the 
coliform group, AA’hich interesting!}’ enough, 
not only multiplied abundantly at refrig- 
erator temperatures, but failed to hemolyze 


the stored blood, points of considerable 
practical importance. 

The age of stored blood, barring the 
occurrence of hemolysis, did not appear 
to be a factor in the incidence of pyrogenic 
reactions. Moreover, the survival of trans- 
fused erythrocj’tes, estimated on the basis 
of Ashby counts performed on recipients 
with blood groups other than group 0, 
proved satisfactor}' when stored blood 
was used within the prescribed time 
limits (fourteen to eighteen daA’s), pro- 
vided adequate refrigeration had been 
maintained throughout the entire period 
of storage. Unfortunatel}^ once the mate- 
rial had been distributed from the blood 
bank depots, it too often was exposed to 
marked temperature fluctuations for sev- 
eral days so that the blood became pre- 
maturely aged prior to use. Field medical 
installations were not equipped with 
constant temperature refrigeration units; 
moreover, it was common practice on 
the part of these hospitals, on moAung 
to a neAA' location, to transport a supply 
of blood for immediate use on arrival, 
and during such moA^ements, AA'hich occa- 
sionally entailed from tAveh’^e to forty-eight 
hours, refrigeration AA'as usually discon- 
tinued altogether. The use of ice containers, 
eA’’entuaIly aA’ailable, obAuated this diffi- 
culty to some extent. While OA^er-age 
blood serA'ed effectiA-ely in restoring blood 
A'^olume and supplying a transient increase 
in ox3gen capacit}^ and could be trans- 
fused, unless hemolyzed, AAuthout undue 
risk of untoAA'ard reactions, the duration 
of red cell surAUA'-al after injection Avas 
relatiA’ely brief. The aA’erage rapidity of 
red cell destruction in the case of ten to 
fourteen-day old blood, administered soon 
after its receipt from the blood bank 
distributing center, Avas found to approxi- 
mate 30 per cent during the course of the 
first three days, after AA’hich the rate of 
disappearance declined. This, of course, is 
in sharp contrast to the expected surAUA^al 
of fresh blood, a study of Avhich indicated 
losses in the recipient of as little as 10 
per cent after tAA’o Aveeks; it is significantly 



^12 American Journal of Surpery 


Emerson — Blood and Plasma 


SupTCMncn, 1946 


more rapid than the, rate of destruction of 
two-week old blood stored under strictlj' 
ideal conditions from the time of collection 
to the time of injection. Nevertheless, it 
represents a marked improvement over 
prematurely aged blood, the storage of 
which involved prolonged lapses in refrig- 
eration or deleterious packing. The red 
cells from such blood in some instances 
were destroyed Avithin three days, as 
much as 50 per cent occasionally disappear- 
ing from the recipient’s blood in the 
course of twelve to twenty-four hours. 

Hemolytic Transjiision Reactions. All 
stored blood distributed by the blood bank 
depots, representing most of the blood 
iKsed in treating battle casualties, was of 
blood group 0. The exclusion of bank blood 
of other groups was a wise precaution in 
view of combat conditions, for it obviated 
the necessity for time consuming compati- 
bility tests in advance of each transfusion 
(a precaution which certainly could not 
have been dispensed with, for errors in 
blood grouping, recorded on identification 
tags, were encountered in as many as lo 
per cent of soldiers.) Errors on the part 
of the blood bank, in the grouping of 
donor blood, were reported Avith extreme 
rarity, approximately Ha c instances ha\ing 
been noted throughout the entire European 
campaign in Avhich this blood Avas mis- 
represented as group O. Hoav many fatal 
transfusion reactions Avcrc due to unde- 
tected major group incompatibility of 
fresh or stored donor blood is unknown. 

Reactions due to Rh sensitization un- 
doubtedly occurred, but there Avas little 
opportunity for its demonstration. Fcav 
hospital units possessed anti-Rh serum for 
the grouping of recipient or donor blood, 
and adequate sensitization tests had not 
as yet been described.' It is probable 
that in actuality clinical reactions due 
to the use of Rh positive blood in sensi- 
tized Rh negative recipients Averc rare 
occurrences in the preliminary overseas 
treatment of battle casualties, whose irans- 
fu'^ion therapy was ordinarily completed 
Avithin the time required for the develop- 


ment of anti-Rh agglutinins. It is to 
be expected, hoAveA^er, that a certain 
proportion of Rh negatiA'e soldiers, haAung 
receiA’^ed Rh positRe blood, Avill have 
demonstrated subsequent evidence of sen- 
sitization, a problem AA'hich merits serious 
consideration by^ physicians responsible for 
their later care, should the latter include 
further transfusion therapy. 

Another type of hemolytic transfusion 
reaction in Avhich, not donor, but recipient 
red cells are destroyed, occurred folloAving 
injection of group-0 blood containing a 
bigh concentration of isoagglutinins Avhich 
AA’ere incompatible Avith the erythrocytes 
of the patient.^’*^’' This AA'as manifested 
clinically by chills, fever, transient hemo- 
globinemia, occasional hemoglobinuria and 
moderate icterus. The reaction AA'as not 
uncommonly obserA'ed in patients Avhose 
blood groups Avere A, B or AB, receiving 
group -0 blood Avith a titer of anti-A 
or anti-B isoagglutinin in excess of i r^oo,*' 
Titers of this magnitude are found in less 
than 0.5 per cent of group-0 donors; 
hoAA’CA'er, since the majority of seriously 
Avounded casualties received blood from 
numerous donors, and since group-0 blood 
Avas employed almost excluslA'ely, this 
type of reaction aams relatively common, 
comprising approximately one-half of all 
pyrogenic reactions observed in one scries 
of over 500 consccutiA'e blood transfusions. 
It did not appear to give rise to serious 
sequclla, apart from those associated Avith 
the occurrence of chills and pyrexia, 
Tom whatcA'cr cause, in dangerously ill 
patients. Neutralization of the isoag- 
glutinins in group-0 donor blood by the 
use of type specific substance® Avas not 
attempted; hoAvcver, late in the course of 
the Avar, blood distributed from the United 
States Avas screened with respect to i.so- 
agglutinin titer and high-titer blood de- 
signated for exclusive use in patients of 
blood group O. 

A variant of this phenomenon, and one 
Avhich appears to be fundamentally of 
greater importance than the overt type of 
hemolytic reaction, Avas the asymptoniatic 
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blood destruction caused by the trans- 
fusion of blood or plasma containing 
incompatible isoagglutinins. This complica- 
tion, detected in the course of studies 
employing serial Ashby counts and meas- 
urements of the blood volume,® appeared 
to have been a common occurrence in 
patients belonging to blood groups other 
than group O who received group-0 blood 
or pooled plasma in very large quantities, 
especially when administered in the course 
of numerously repeated transfusions. Clin- 
ically, this complication was usually mani- 
fested solely by the development of mild 
icterus and an unexplained failure of 
anemia to improve with successi^’^e trans- 
fusions. Through laboratory investigation 
it could be shown that, whereas the 
donor red cells surviA^ed as expected after 
transfusion, the red cells of the patient 
diminished in number, and the surviving 
recipient cells often exhibited an increase 
in osmotic fragility, effects Avhich were 
demonstrable to an increasing e.xtent 
immediatelv following each successive in- 
fusion. Cases were observed in whom, 
following a succession of transfusions of 
this type, practically all of the recipient 
red cells were destroyed, only donor cells 
remaining. Of a series of patients, other 
than of blood group-0, who repeatedly 
received massiA’e amounts of pooled plasma 
in the treatment of extensive burns, 
all exhibited these phenomena in vary- 
ing degree, and in two cases demonstrat- 
ing progressive fragility changes there 
developed an acute fulminating hemolytic 
anemia Avith hemoglobinemia, hemoglo- 
binuria and almost complete destruction 
of the recipient red cells. No similar 
effects Avere noted in burned patients Avhose 
blood group aa'us O, despite the administra- 
tion of similar quantities of plasma. - 
Thus, an additional argument is proAuded 
to substantiate the thesis^® that AA^hole 
blood (of homologous group), rather than 
plasma, is indicated in the treatment of 
burn shock. There is ample CAudence, both 
from blood Amlume measurements and in 
AueAv of the anemia aaTIcIi characteristically 


dcA'elops, IrrespectiA'e of blood group and 
•independently of plasma infusions, that a 
considerable red cell destruction is caused 
by thermal burns, although masked by a 
disproportionate loss of plasma. Despite 
the finding of an eleA^ated hematocrit 
reading a marked oligemia may be present, 
for the correction of Avhich the use of whole 
blood is not only justifiable but probably 
preferable. There is no physiologic dis- 
adA^antage deriAung from the presence of 
er3'thremia per se; from CAudence aA'ailable 
from physiologic studies^^ and from ob- 
serA'^ations of cases AAuth primary poly- 
cythemia, the arterial oxygen saturation 
should remain unchanged and the ox^^gen 
capacit}’- of the blood become increased, 
AA'hich could be regarded as of possible 
benefit. 

Repeated transfusions of pooled plasma 
employed for nutritional purposes are 
likcAA'ise regarded as potentially harmful, 
although to a lesser extent because of the 
relatiA^el}" small quantities of plasma em- 
ployed, excepting in cases in Avhich the 
blood group of the recipient is “0.” 
The same objection applies to the use of 
group-0 blood in the routine treatment of 
anemia in patients of blood groups A, B, 
or AB. Although the repeated transfusion 
of “universal donor” blood A'^ery rarelj'- 
giA^es rise to serious complications and 
does proAude an added source of aA^ailable 
iron, it must be regarded as an uneco- 
nomical procedure at best, failing, as it 
does, to accomplish satisfactorily the 
ends for AA^ich it is designed. 
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PENICILLIN AND ITS USE IN THE WAR WOUNDED 


Champ Lyons, m.d. 

NEW ORLEANS, LOUISIANA 


T here is Hlrly general agreement 
among surgeons of experience in 
the fonvard area that no drug can 
be substituted for competent surgical 
management of wounds. There is also 
wide acceptance of the essentiality of 
whole blood for resuscitation in anticipa- 
tion of blood loss during indicated surgical 
procedures. Such concepts inherently as- 
sign a tertiary and adjuvant status to 
chemotherapy. Alterations in the practical 
philosophy of wound management and 
in the quality and quantitj- of resuscitating 
infusions constantly introduced new vari- 
ables in the program of wound manage- 
ment. For these reasons, it is unlikely 
that any completely satisfactory statistical 
analysis of the role of penicillin in military 
surgery can ever be prepared. 

The British observations^ upon the 
extraordinary efficacy of penicillin in cer- 
tain established infections were widely' 
confirmed in this country in 1943. The 
drug was in short supplj' throughout the 
greater part of that year. This limited 
quantity of penicillin restricted military 
exploitation of the drug to investigative 
programs. The British Army adopted a 
plan of local treatment in recent wounds 
with the hope that serious infections might 
be prevented in large numbers by a small 
quantity of penicillin. The American policy 
reserved the drug for systemic administra- 
tion in patients with established infection. 
Overseas distribution was.designed initially 
to provide treatment for life-endangering 
infections, and the Zone of the Interior 
Avas assigned responsibility for the treat- 
ment of chronic suppuration. At the time 
these divergent policies of the British 
and American armies Avere announced, 
both seemed to be acceptable programs 


for using the limited supply of penicillin. 
The subsequent course of eA^ents reA^ealed 
that these early policies exerted a pro- 
found effect upon dcA^elopments in the 
philosophy of Avound management. British 
surgeons focused their attention upon 
the bacteriologic sterilization of AA^ounds, 
AAffiereas American surgeons AA^ere compelled 
to rely upon surgical methods in the 
treatment of impending infection. Impor- 
tant differences of technic AA'ere a conse- 
quence of emphasis upon routine local 
therapy or upon a method reserAung 
penicillin for systemic use in established 
infections. 

The earl}^ British experience AAUth local 
applications of penicillin has been re- 
AueAA'ed.'’*®’-® Soft part AA^ounds AA^ere dusted 
AA'ith penicillin poAvder after initial surgical 
treatment and Avere subsequently closed 
secondarily around rubber tubes for in- 
stillation of solutions of penicillin. Pleural 
instillation of the drug AA'as practiced for 
hemothorax and empyema. Short courses 
of fiA^e to ten days of systemic administra- 
tion of penicillin AA^ere giA'-en as a supple- 
ment to the local treatment of compound 
fractures. Tubes Avere seAA^ed into major 
joint AA'ounds for irrigation and infusion 
of penicillin. The net result AA^as a compara- 
tiA^el}'^ reduced incidence of infection AAuth 
pyogenic cocci and a probabl}^ reduced 
incidence of death due to infection.- The 
clinical results AA-on the approbation of 
many, but by no means all, of the surgeons 
priAuleged to reAueAv this experience. 

The earl}'^ American experience AAuth 
penicillin in the treatment of suppuratiA^e 
compound fractures" established the in- 
abilitji^ of penicillin to sterilize dead or 
deAUtalized tissue. It AA^as also shoAAm that 
penicillin therapy did not permit the 


* From the Department of Surgerj', Tulane Universit5' School of Medicine and the Section on Surgery, Ochsner 

Clinic, New Orleans, La. 
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immediate surgical closure of mounds after 
removal of dead tissue in process of septic 
decomposition by proteolytic bacteria. 
The most important positive contribution 
of this study was the demonstration that 
systemically administered penicillin per- 
mitted operative inter^^ention in suppura- 
tive wounds at a time of election without 
danger of exacerbation of invasive infec- 
tion. Subsequent observations identified 
the technic of secondary, or delaj'^ed, 
wound closure after sequestrectomy as an 
acceptable and desirable component of 
this program of management of suppurat- 
ing wounds. There emerged a philosophy 
of wound management defining a healed 
wound as its objective. Emphasis in the 
care of the local wound was given to its 
surgical preparation and secondary clo- 
sure. Supportive blood transfusions and 
chemotherapy to prevent invasive infec- 
tion were assigned essential but adjuvant 
positions. 

As the American supply of penicillin 
increased in the early months of 1944, 
quantities became available for expansion 
of the original overseas program. The 
tactical situation in the Mediterranean 
Theater proved ideal for critical appraisal 
of the proposed plan of wound manage- 
ment. It is historically important that 
the major effort of this investigation was 
the clinical evaluation of a philosophy 
of wound management rather than an 
appraisal of penicillin therapy. In accord- 
ance with the original American policy of 
reserving penicillin for established infec- 
tion, it was visualized that chemotherapy 
should be given for the demonstrated 
hazard of impending infection rather than 
as routine prophylaxis. Inasmuch as the 
experience of World War I had shown 
the beta hemolytic streptococcus to be 
the major hazard of infection in cleanly 
excised soft part wounds, it was believed 
that these could properly receive sul- 
fonamides alone. Penicillin was reserved 
for the treatment of complicated soft 
part wounds and compound fractures. 
These general considerations have been 


discussed in greater detail elsewhere.^- The 
fundamental surgical principles adopted 
were: (i) Early and complete initial 
surgerj’’, (2) the wound left open and 
dressed Avith fine mesh gauze, pressure 
and splints, and (3) early closure of wounds 
showing no clinical evidence of infection. 

Careful bacteriologic studies in the 
Italian Theater^^ demonstrated the sus- 
ceptibility to penicillin of the invasive 
bacteria recoverable from war wounds. 
Other bacteria, lacking invasive attributes, 
were important as wound pathogens. 
Among these latter, the Clostridium sporo- 
genes, Pseudo77ionas pyocya 77 ea, Bacillus 
proteus, and para-aerobacler organisms were 
relatively or completely resistant to the 
action of penicillin. Suppuration associated 
with these bacteria was a common conse- 
quence of devitalized tissue and hematomas 
retained within a wound in spite of 
penicillin therapy. It was apparent Eom 
these studies that the usefulness of penicil- 
lin was limited necessarily to the control 
of invasive infection. 

Toxemic Clostridium infection has been 
noted by many observers in patients 
"receiving adequate dosage of penicillin. 
Hemolytic toxemia with bronzing and 
evidence of intravascular hemolysis does 
not appear to have been recognized as a 
complication of gas gangrene in war 
Avounded. The toxemia obserA’^ed is at- 
tributable to absorption of products of 
tissue putrefaction. Both devitalized mus- 
cle and blood clot appear clinically to 
possess the essential metabolites for re- 
lease of this particular toxic factor. It AA'as 
the opinion of MacLennan and Mac- 
farlane*' that penicillin contributed to 
the effective treatment of gas gangrene. 
Cutler and Sandusky-® reported the occur- 
rence of gas gangrene in five American 
airmen after initial operation Avith systemic 
penicillin therapy. In discussing this report, 
Garrod® notes, “ In some at least of these 
cases the condition appears to have been 
incAutable gangrene in tissue deprK^ed 
of its blood supply, and not actiA'e bacteria! 
invasion of healthy nruscle: that this Awas 
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the condition in Case 2 is clearl}'- evident 
from a color photograph (Fig. 93).” In 
an analysis of 185 cases of gas gangrene 
treated with penicillin, Macfarlane'® ob- 
served a statistically* significant reduction 
in mortality- for infections of the leg or 
arm. Infections in the thigh, buttock, 
and shoulder showed a persistent moitality* 
of 40 per cent. The only- variable in these 
two groups was the surgical accessibility* 
of the infected muscle groups. Penicillin 
is effective in lowering mortality in gas 
gangrene after adequate excision of de- 
vitalized tissue, but is relatively* ineffective 
without such supportive surgical excision. 
This final appraisal of penicillin therapy 
for gas gangrene received British-- and 
American^^ concurrence. 

In experimental studies,®’ the superi- 
ority* of penicillin over other antibacterial 
agents was clearlv shown. It was noted 
in these e.xperiments that a barrier of 
fibrosis formed at the junction between 
devitalized and living tissue. The useful- 
ness of penicillin to protect living tissues 
from invasive infection has been confirmed 
by* clinical observation. Acceptance of this 
point of view is fundamental in establishing 
the sy*stemic route as the administrative 
method of choice. 

Devitalized tissue or hematomas permit 
the development of anaerobic infection. 
Penicillin, either locally or systemically*, 
has not been demonstrated to prevent the 
ultimate septic decomposition of con- 
taminated and devitalized tissue. It has 
been concluded that the local administra- 
tion of penicillin is better than no chemo- 
therapy* at all,- but this study* did not 
contrast local and sy*stemic therapy*. There 
is an increased incidence”’^® and hazard'^ 
of infection with wound pathogens as a 
complication of local penicillin therapy*. 
Local therapy* is ineffective in a wound 
containing dead tissue and is not necessary* 
in a clean wound. The greater efl'ectiveness 
of sy'stemic therapy* has been recognized 
in American and British directives prescrib- 
ing systemic treatment for complicated 
wounds and compound fractures. 


In conclusion, the British investigators 
demonstrated the antibacterial properties 
of local penicillin therapy* in war wounds, 
whereas American investigators used sy*s- 
temic therapy* to develop a new philosophy* 
of wound management. This development 
was recorded by* ChurchilP and is currently* 
in process of elaboration, by* surgical 
specialists relieved from active overseas 
assignments. In the main, these principles 
of wound management found British ac- 
ceptance in Italy*. However, the evalua- 
tion of penicillin therapy* for the war 
wounded demands a familiarity* with both 
British and American experiences. Penicil- 
lin seems to have been partly* responsible 
for improved results in surgical manage- 
ment. The improvement noted does not 
imply* superior accomplishment in contrast 
with individual results achieved in World 
War I. It does recognize a high level of 
surgical achievement by* all surgeons under 
a variety* of tactical situations. Penicillin 
gave assurance that infection could be 
localized to the suppuration of devitalized 
tissue and blood clot and directed attention 
to the early* closure of war wounds. This 
is most strikingly* attested by* comparison 
of the early* pessimism" and the later 
enthusiasm® for the reparative surgery* 
of compound fractures expressed by* Hamp- 
ton. On this basis, penicillin is today* the 
most acceptable antibacterial agent avail- 
able as an adjuvant to surgical manage- 
ment of the war wounded. The preference 
for sy*stemic chemotherapy* and the aban- 
donment of local applications have been 
dictated by* the philosophy* of wound 
management evolved to afford the best 
care to the largest number of casualties. 
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THE FUNCTION OF THORACIC SURGERY CENTERS IN 

WORLD WAR II 

Capt. Donald B. Effler and Col. Brian Blades 

MEDICAL CORPS, ARMY OF THE UNITED STATES 


T he policy of concentrating surgical 
cases in centers manned by personnel 
with special training for the problems 
involved was instituted by the Surgeon 
General in the early years of World War ii. 
Among the centers designated for special 
care of surgical patients were five thoracic 
Surgery Centers in the Zone of the Interior. 

During the last war, cases of suppurative 
plcu.ritls were segregated in a few hospitals 
but were usually under the auspices of the 
Septic Surgery Section. With this one pos- 
sible exception surgical chest cases were 
included in general surgery and no special- 
ization was employed. Moreover, twenty- 
fu'e years ago there were few surgeons 
qualified or interested in limiting their 
activities to surgical diseases of the chest. 

The coneentration of patients with 
thoracic wounds and diseases of the chest 
has made possible technical advances in 
chest surgery and, more important, has 
afforded opportunities for comprehensive 
statistical studies in\'olving both wounds 
and diseases of the chest. Five Thoracic 
Surgery Centers were established in general 
hospitals in the United States.* The pur- 
pose of this paper is to outline briefly the 
various problems encountered in a large 
Army Thoracic Surgery Center. 

The advantages of the Center Sj'stem 
are obvious. Opportunities for the concen- 
tration and conservation ofspecially trained 
personnel, including surgeons, nurses, phys- 
iotherapists and corpsmen provide superior 
facilities for diagnosis and treatment. 
Moreover, there are many problems in the 
treatment of thoracic sick and wounded 
which are unique. Not only surgical tech- 

* Baxter General Ho.spital, Spokane, Washington, 
Brooke General Hospital, San Antonio, Texas, Fitz- 
simons General Hospital, Denver, Colorado, Kennedy 
General Hospital, Memphis, Tennessee, and tlie "Walter 
Reed General Hospital, Washington, D.C. 


nics and anesthesia are somewhat different 
than those encountered in general surgery, 
but preoperative and postoperative care 
are highly specialized. Tremendous ad- 
vances in physiotherap}' and recondition- 
ing of patients with thoracic wounds and 
injuries have been made during the past 
few years. Opportunities for the study of 
unusual numbers of tumors of the medi- 
astinum, chest wall and lung have been 
possible. Suppurative diseases of the lung, 
including large numbers of cases of bron- 
chiectasis, lung abscess and pulmonary 
cysts were seen and war wounds resulted 
in many cases of empyema, chronic drain- 
ing sinuses, hemothorax and retained 
foreign bodies in the chest. 

The Walter Reed General Hospital was 
one of the five Thoracic Surgery Centers 
established in the United States and a 
study of the admissions to this Center will 
serve as an index to the types of cases seen 
and the general principles of therapy em- 
ployed in all Centers. The Chest Centers 
received thoracic sick and wounded from 
every part of the world where American 
troops are stationed. The deplojmient of 
cases to Chest Centers was from three 
main sources: First, battle casualties and 
patients who had contracted thoracic 
diseases while on overseas duty. These 
patients were ordinarily returned by the 
usual chain of evacuation and screened at 
the port of debarkation. A second impor- 
tant source of admissions was from Army 
dispensaries, station hospitals and regional 
hospitals throughout the United States. 
The third source which contributed to the 
majority of tumor cases was patients who 
were found to have intrathoracic neoplasms 
detected by roentgen examination, either 
at the time of induction into the military 
service or later when a roentgenogram of 
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Fig. z. a, roentgenogr.mi of cliost sliowing esophagus visualized with barium and position of a 4.5 
caliber bullet immediately posterior to the organ, b, anteroposterior view of the same patient. 


the body with shell fragments or bullets 
may cast little or no shadow on an -v-ray 
film. Even spicules of bone in the lung 
parenchyma are diflicult to localize or 
identify. If, however, the presence of a 
nonradio-opaque foreign body is suspected 
exploration of the chest is in order. (Fig. 
I A and B.) 

2 . Syrnptoms: When there. are symptoms 
which may be attributed to a foreign body 
in the chest, surgical remoAxal is indicated. 
If the lung is involved, the most common 
manifestations are pain and hemoptysis. 
Chest pain, however, associated Avith the 
presence of a foreign body is difficult to 
evaluate. Usually the pain is the result of 
injury to the chest Avail. The sensory nerA'e 
supply to the pulmonary parench 3 'ma is 
practically^ negligible; it is apparent, there- 
fore, that pain originating from intra- 
pulmonic foreign bodies results from injury'’ 
to the pleura or elements of the chest AA^all. 

3. Size: Attempts to establish the rela- 
tionship betAveen the size of retained 
foreign bodies in the lung and possible 
future prognosis haA-e not been conclusiA'e. 
Whether such a relation exists is problem- 
atical. NeA^ertheless, it has been necessary^ 


to establish an arbitrary limit on size of 
foreign bodies as an indication for surgical 
interA^ention. Radio-opaque foreign bodies, 
in Avhich the greatest diameter e.xceeds 2 
cm., have been considered large enough to 
AA-arrant operatiA'e remoA’al. 

4. Position of foreign bodies: In certain 
cases foreign bodies Avhich AA’ould not ordi- 
narily' be disturbed on the basis of size 
alone, were remoA'ed because of their po- 
sition. This is true particularly' AA'hen the 
fragment is intimately' associated Avith im- 
portant structures in the chest, namely', 
the great A'essels, mediastinum and heart. 
It should be emphasized, hoAA'CA'er, that 
unless the foreign body aa'us of a good size 
this indication for surgical remoA'al aa'us 
handled A'ery' conserA'atiA'ely'. (Fig. 2 a 
and B.) 

5. Ps\>-choso77iatic factors: Patients aa'Iio 
haA'e been informed of the presence of a 
retained foreign body' often deA'elop anxiety' 
states. This is true particularly' AA'hen the 
foreign body is in the chest. In some in- 
stances these patients are insistent to the 
point of obsession in requesting surgical 
remoA'al. Occasionally', this factor alone 
justified operatiA'e interference. 
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Methods of Localh.otum of }'orcii;n Bodies. 
The precise localization of a retained shell 
fragment or spicule of bone in the thorax 
may test the ingenuity and patience of the 
surgeon and radiologist. 

Roentgenograms. The routine use of the 
frontal and lateral j)roiections of the chest 
will furnish a three dimensional concej)! of 
the thorax which localizes with reasonable 
accuracy an opaque foreign bo<ly. Exami- 
nations with the lluoroscope and oblique 
projections of the chest are useful and are 
of particular value when the hireign body 
is in intimate cfuUacl with mediastinal 
structures. Fluoroscopic examination will 
usually aid in establishing whether or not 
the fragment is in the chest wall or in the 
lung parenchyma and if the foreign body is 
in or near the pericardium or myocardium 
the motion of the fragment with the cardiac 
impulse will be established. 

Angiocardiograms, Angiocardiogram 
technic employed at W alter Reed General 
Hospital was instituted by Lieutenant 
Colonel George R. Robb, Chief of the 
Cardiovascular Section. A brief description 
of this procedure is given to illustrate the 
value of the angiocardiogram in the ac- 
curate localization of foreign bodies that 
are in intimate contact with the vessels of 
the mediastinum. This jsroccdurc is divided 
in two stages, the first stage being the 
determination of the circulation time from 
the arm to the tongue and the arm to the 
lung. Arm to tongue circulation is deter- 
mined by the injection of cccholin sodium 
solution and the accurate stop watch 
measurement of the elapsed time between 
injection and onset of bitter taste. The arm 
to lung circulation time is also obtained 
if the circulation time exceeds a certain 
value. This latter procedure consists of 
measuring the elapsed time between injec- 
tion of an ether solution and when it is 
first detected on the patient’s breath. 
Wdien these time factors are determined, a 
second stage is then carried out by position- 
ing a patient before a stereoscopic cassette. 
The angiocardiograms are then obtained by 
the introduction of diodrast concentrated 


solution into the veins. This radio-opaque 
medium does iu>t disseminate immediately 
in the vascular system. Instead the rapidly 
injected diodrast forms ;t “bolus” which 
may be followed from its point of injection 
through the c.i rdio\a sen la r system until it 
is br(»ken up in the peripheral vessels. By 
careful evaluation of the circulation time, 
which has been previously determined, the 
approximate time of opacification of the 
intrathoracic c.irdiovasctii.ir system can be 
obtained. In this way separate roentgeno- 
grams can be made showing contrast filling 
of the right ventricle and pulmonary 
arterial tree, then the left ventricle and 
aorta. Itj the same way the .superior vena 
cava and the right auricle are opacified at 
dilVerent times than the pulmonary veins 
and the left auricle. The information ob- 
tained from this i)rocedurc is precise and 
it is often possible to get an almo.st exact 
location of the mediastinal foreign body 
in relation to the mediastinal-cardiovas- 
cular .system. 

Opaque Markers on Cbe.^t Wall, Some 
surgeons employ various markers on the 
che.st wall. Small bits of metal may be 
taped to the chest wall after the foreign 
body has been localized by (luoroscopic 
e.xamination. The position of the marker 
may then be checked by the use of roent- 
genograms taken in appropriate positions. 
Another technic which has been used, both 
for localization of foreign bodies and pre- 
operative localization of lung abscess, is to 
inject a few cc. of dye, either methylene 
blue or gentian violet mixed with lipiodol, 
into the chest wall at the site where the 
intrathoracic lesion is in contact or nearest 
to the chest wall. This furnishes both a 
visible and radio-opaque landmark for the 
surgeon. 

The Berman Locator. The Berman Lo- 
cator first received considerable publicity 
when it was used by Dr. John Moorhead at 
Pearl Harbor. This instrument has proven 
to be a valuable adjunct in the localization 
of magnetic foreign bodies, particularly 
when the foreign body is deeply located m 
the lung parenchyma and mediastinum. 
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The Berman Locator has a long handled 
probe which may be sheathed in a sterile 
rubber casing and cloth sleeve. With this 
protective covering, it ma}' be used to 
explore any cavity that is entered sur- 
gically. As contact with a metallic foreign 
bod}" is made by the tip of the probe, a 
constant sound vibration is heard. This 
sound varies in volume directly in propor- 
tion to the distance between the probe and 
the foreign body. When the Berman 
Locator is properly used, the operative 
removal of magnetic foreign bodies is 
greatly facilitated. It should be considered, 
however, strictly as an adjunct to surgery. 
In the hands of an untrained operator it 
will ofler nothing more than a false sense of 
security that is readily demonstrated when 
the thorax is explored. 

The Foreign Body Register. The fate of 
retained foreign bodies is not entirely 
understood. Although numerous papers 
have been written on military surgery rela- 
tive to this subject, the evidence is still 
' inconclusive. No one knows whether or not 
all foreign bodies of the lung should be 
removed. There is no assurance that a 
currently as}miptoniatic foreign body will 
not cause trouble later. Operation was not 
advised in many of the cases of retained 
foreign bodies seen at Walter Reed Gen- 
eral Hospital. In many of these cases the 
missile appeared to be clinically quiescent 
and for one or several reasons was not 
disturbed. All of these patients have been 
recorded in the Foreign Body Register. 
Periodic surveys will be made at intervals 
in an effort to determine the eventual out- 
come of this group. If the Register succeeds 
in its purpose, a large amount of pertinent 
information will be available in future 
years. 

CHRONIC HEMOTHORAX 

Perhaps the most interesting cases re- 
turned from overseas theaters have been 
those with chronic hemothorax. Since 
hemothorax is an almost expected com- 
plication of wounds penetrating the pleural 
space, the incidence of this entity was high. 


The management of the acute phase by 
early and complete aspiration of the chest 
was instituted in front line hospitals. It 
may be stated here that aspiration without 
air replacement was the general policy in 
therapy. Only a small percentage of the 
acute cases progressed to the chronic phase. 
These comparative few required radical 
surgical intervention to effect a cure. 

Treatment of Chronic Hemothorax. Us- 
ually more than eight weeks had elapsed 
from the time of injury until the patient 
returned to the United States. Thoracente- 
sis was no longer of value because of the 
extensive organization of blood clots. With 
few exceptions these patients were treated 
by exploratory thoracotomy. An o^"erlying 
rib was resected and the cavity opened 
widely by means of a rib spreader. After 
all organized clots and liquid were evacu- 
ated, a careful inspection of the cavity was 
made. An excellent article on this subject 
by Burford et al. has described the technic 
of decortication in chronic hemothorax and 
postoperative empyema. Burford also notes 
that the optimum time for decortication 
seems to be between six and eight weeks 
after the development of the hemothorax. 
This optimum time refers to that period 
when a good “peel” is most easily devel- 
oped. It is of interest to record that many 
cases at Walter Reed General Hospital 
were treated by decortication as late as six 
months after being wounded and did ver}" 
well. The opinions of surgeons at this hos- 
pital in general support that of Burford and 
his assoeiates, but we do believe that 
decortication is still of value many months 
after the optimum period, has elapsed. 
(Fig. 3A and b.) 

CHRONIC EMPYEMA 

Chronic empyema resulting from war 
Avounds has been the most common and the 
most serious chest complication treated in 
the Thoracic Centers in the Zone of Inte- 
rior. In spite of the universal use of chemo- 
therapy in the management of war wounds, 
an important incidence of chronic sup- 
purative pleuritis has persisted. In the 
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Fig. 3. A, roentgenogram of the chest showing chronic empyema wliich resulted from an infected hemothorax. 
The chest has been adequately drained by open thoracostomj'. n, roentgenogram of clicst six weeks after 
decortication operation for chronic empyema. This case illustrates the possibilities for restoration of lung 
function, obliteration of chronic empyema and conscA'atioa of the chest wall in patients who have Iiad 
preceding injury. 


majority of cases, the disease has been 
secondary to an infected hemothorax. 
Patients with empyema have usually been 
treated in rear echelon hospitals before 
evacuation to the United States. On arrival 
at the port of debarkation the patients with 
empyema have been given high priority. 
These patients were usually sent to a 
Thoracic Center even though other unre- 
lated diseases may have been present that 
required specialized care. 

Treatment of Chronic Empyema. The 
most common method of treatment of 
chronic empyema in overseas theaters in- 
volved dependent open drainage. This 
procedure was primarily designed to pre- 
pare the patient for evacuation to the Zone 
of the Interior. In the early phase of the 
war an occasional patient returned with 
closed intercostal catheter drainage. These 
patients were definitely in the minority and 
presented real evacuation problems because 
they were burdened by portable water 
bottles that dangled between their knees. 


In the last year of the war closed seal 
drainage was seldom seen. The overwhelm- 
ing majority of surgeons used open tube 
drains in the dependent part of the empy- 
ema cavity. 

Upon admission to Walter Reed General 
Hospital, the general conditions of patients 
with empyema thoracis were carefully 
evaluated. Since most of- these patients 
reflect the elfects of chronic sepsis and 
general debilitation, immediate treatment 
involved general physical rehabilitation. 
The first step in this procedure was careful 
physical inspection of the patient and 
admission .v-rays to determine the ade- 
quacy of drainage. Frequently, the initial 
surgery had been conser^^ative and it was 
necessary to revise the thoracostomy wound 
to provide adequate drainage. In many 
cases this simple revision operation, cou- 
pled with intensive specialized physio- 
therapy, would be enough to accomplish 
complete obliteration of the cavity. Even 
if a cure was not obtained, the patient s 
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general physical condition was invariably 
benefited to a marked degree. After these 
simple procedures had been performed and 
the patient allowed time for general im- 
provement, he was considered for further 
surgical procedures of a more radical 
nature. Generally, a simple rule was fol- 
lowed as an indication for surgical cor- 
rection of a chronic empyema cavit3x If a 
well drained emp^’ema cavitj^ shows no 
reduction in size after a period of six weeks, 
the patient was considered a candidate for 
surgical intervention. In this connection it 
is important to emphasize that the onl}' 
reliable method for determining an emp\*- 
ema cavity is b}' accurate measurement 
with fluid. The onlj^ valid reason to omit 
the measurement of an emp3-ema cavity 
with fluid is the presence of a bronchial 
fistula. The introduction of an3' fluid in this 
type of case is potentiaIl3" dangerous. 

Several procedures were emplo3-ed in the 
treatment of chronic emp3’emas. In all 
cases a decortication operation was at- 
tempted when large cavities were present. 
Frequentl3% this procedure has been ver3’^ 
successful and has afforded the patient a 
complete cure. This procedure is ver3' 
similar to that described b3" Burford and 
his associates in almost ever3’ detail. In 
some cases, however, the thickened mem- 
brane on the visceral surface of the 
emp3’ema cavit3" was not amenable to 
decortication and a procedure of second 
choice was emplo3^ed. The term “internal 
pneumonol3'sis” was used at Walter Reed 
General Hospital to describe this operation. 
Actuall3’’ this is not a ver3’ descriptive 
term and a brief explanation of the technic 
ma3^ be of interest. The operation is onl3'^ 
emplo3'ed when decortication is abandoned 
because a “peel” is not obtained. Briefl3% 
this procedure is initiated in the same 
manner as a decortication operation b3’^ 
resection of a rib and wide exposure of the 
entire emp3"ema cavit3'. When the “peel” 
cannot be removed from the underl3fing 
pleura without damage to puImonar3’' 
tissue, the pneumonol3’^sis is carried out b3’’ 
carefulty incising the membrane around the 


peripher3' of the emp3"ema cavit3^ This 
incision is carried through the membrane 
where the parietal and visceral portions 
conjoin. The visceral portion is left adher- 
ent to the underl3fing lung and the surgeon 
then carefull3' frees the lung from the non- 
involved portion of the thorax. This latter 
procedure is usuall3‘ easil3’ done b3^ blunt 
dissection, using the gloved fingertip or 
dissecting sponge. After dissecting free the 
underl3ung lung, positive pressure is then 
carefull3'^ applied and the lung is re- 
expanded. As the partiall3r collapsed lung is 
re-expanded, it usuall3'' fills the entire chest 
cavity and the emp3'ema space is obliter- 
ated. Closure is similar to that of a de- 
cortication operation. This procedure is of 
real value in that it often obviated thora- 
copIast3'’ and is not in itself a deforming 
operation. (Fig. 3A and b.) 

The importance of adequate ph3’^sio- 
therap3^ in the treatment of chronic 
emp3’-ema cannot be overemphasized. A 
competent ph3'siotherapist trained in prob- 
lems of chest diseases can do an inestimable 
good in helping the patient acquire maxi- 
mum re-expansion of the lung and in over- 
coming chest wall deformities that are 
commonl3’’ seen in chronic emp3’ema. 

CHEST WALL DEFECTS 

The remarkabl3'^ low incidence of serious 
chest wall defects in the many war casual- 
ties of the thorax can be at least partiall3' 
e.xplained b3’^ the splendid emergenc3" treat- 
ment wounded men received. The control 
of secondar3’' infection b3’’ adequate surger3'' 
and chemotherap3'^ practicall3' eliminated 
the ghastl3’’ sloughing wounds of the chest 
wall common twent3^-five 3’ears ago. When 
serious defects of the chest wall were en- 
countered it was almost alwa3'^s possible to 
effect a satisfactor3^ repair with the skin, 
muscle and bone of the thorax. In a few 
isolated instances tantalum plates were 
emplo3’'ed to bridge the defects in the chest 
wall. These endeavors were commonl3f 
disastrous. The tantalum plate acted as a 
foreign bod3^ and either sloughed out or had 
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to be removed. True hernias of the lung are 
relatively rare. 

BRONCHIECTASIS 

Of the chronic suppurative diseases of 
the chest diagnosed at Walter Reed 
General Hospital, the large majority Avere 
bronchiectasis. This entity proved to haA^e 
an unexpectedly high incidence in the 
armed forces. In the years of 1942 and 
1 943 no less than 3,777 cases of bronchiecta- 
sis Avere admitted to Army hospitals. EA'en 
if one assumes that many patients did not 
have true bronchiectasis, it becomes ap- 
parent that the disease constituted a real 
problem. All of these men had passed 
induction examinations, including roent- 
genograms of the chest. This knoAvledge 
makes us Avondcr how many undiagnosed 
cases there must be in the general civilian 
population today. The diagnosis of bron- 
chiectasis ultimately depends on a bron- 
chogram. We can assume that many more 
patients Avere incorrectly diagnosed be- 
cause facilities for iipiodol instillation into 
the tracheobronchial tree are not aATailable 
at all Army installations. 

AH types and degrees pf bronchial dilata- 
tions have been seen. The majority of 
patients had unilateral disease and could 
be treated successfully. In some instances 
patients Avith bilateral disease Avcrc bene- 
fited by surgical therapy. The only really 
satisfactory treatment for bronchiectasis is 
surgical extirpation of the diseased tissue. 

Treatment oj Bronchiectasis. In the 
Army the policy Avas to discharge those 
patients Avho would not submit to operation 
or who were not amenable to surgical 
treatment. The diagnosis was suggested 
by clinical manifestations but Avas alAA-ays 
confirmed by bronchography. Those p.a- 
tients who refuse operation or Avho haAc 
extensive bilateral disease arc given medical 
discharge from the service. AdA'anced 
cases Aviio arc not candidates for surgery 
are usually transferred to a Veterans 
.'\dministration facility for continued 
hospitalization. 


Patients Avho Avere operated upon for 
bronchiectasis shoAved gratifying improve- 
ment. In most cases operation Avas confined 
to single lobectomy. Next in frequency 
Avere the cases Avith combined left loAvcr 
lobe lobectomy and lingulectomy. Less 
commonly, segmental resections Avere done 
Avhen the disease Avas confined to one 
segment of a lobe. When a patient had 
bilateral inAmIvement of his lungs and Avas 
still considered a candidate for surgery, tAvo 
separate operations Avere performed. Usu- 
ally the more inA^oh^ed side Avas operated 
upon first and the other after an interA^al of 
four to six months. 

Pi'eoperative Preparalmi Jor Lobectomy, 
Before the sulfonamide deriATatiA-es and 
penicillin Avere aA^ailable, the preoperative 
preparation for lobectomy consisted of 
careful postural drainage and measures to 
improA'e the patient’s general condition. 
The introduction of penicillin has ofiered 
great adA\antages and since this mold has 
been aA-ailable it has been customary 
to perform pulmonary resections Avith 
so-called penicillin protection. For the pa- 
tients at Walter Reed General Hospital, 
Romansky’s technic of administering a 
single injection of 300,000 units of penicillin 
in beesAvax and peanut oil has been utiliz.ed. 
The penicillin is given from three to seven 
days before operation and continued until 
the temperature remains normal after the 
operatiA-e procedure. Another important 
prcoperatiA’c measure is the preparation of 
the patient by the physiotherapist avIio 
carefully instructs the surgical candidate 
on breathing exercises AA'hich Avill be carried 
out through the postoperatiA'c program. 

The details of opcratiA^c technic Avill not 
be discussed in this paper; hoAA-cver, a Icav 
essential principles Avili be mentioned. The 
lobectomies in this scries AAcre almost 
alAvays performed by the ligation of each 
A’csscl in the bronchi and the hilum of the 
lobe rather than Avith a torniquet. In all 
cases of partial pulmonary resection, the 
pleura is drained by means of an air-tight 
catheter connected to Avatcr seal suction. 

In most cases the drainage tube or tubes 
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Fig. 4. broncRogram demonstrating bronchiectasis of the left lower lobe and lingula of the left upper lobe 
with minimal involvement of the riglit lower lobe, b, roentgenogram of the cliest twenty-one days following 
left lower lobe lobectomy and lingulectomy. 



A B 

Fig. 5. A, roentgenogram of the chest showing chronic lung abscess in the left upper lobe, b, appearance of the 

chest six weeks after left upper lobe lobectomy. 
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are removed in twenty-four to seventy-two 
hours. 

Bronchoscopy is performed routinely in 
the operating room before the patient 
regains consciousness. This guarantees the 
removal of mucus or blood which may have 
accumulated in the tracheobronchial tree. 
Following the bronchoscopy, a portable 
roentgenogram is made in the operating 
room. If the postoperative roentgenogram 
reveals atelectasis or unsatisfactory re- 
expansion of the remaining lung tissue, im- 
mediate corrective measures are instituted. 

Postoperative Care. Three hundred thou- 
sand units of penicillin were given daily 
during the postoperative period until the 
patient was symptom free. Daily roentgen- 
ograms were taken at the bedside to keep 
constant check on the expansion of the 
remaining lobe or segments of lung. Early 
activity of the patient is encouraged. An 
effort was made to have the patient dangle 
his feet in twenty-four hours and get out 
of bed in two or three days. Many visitors 
are surprised to learn that the postopera- 
tive course of a patient with an uncom- 
plicated lobectomy is as uneventful as of 
one with a simple appendectomy. When the 
remaining lung tissue had expanded to fill 
the hemithorax and the patient’s general 
condition warranted it, he was given a 
recuperation furlough. Many of these 
patients returned to full duty following a 
lobectomy. (Fig. 5A, B and c.) 

LUNG ABSCESS 

It will be difficult in the final analysis of 
World War 11 thoracic sick and wounded 
to determine the incidence of lung abscess. 
It is highly probable that the extensive 
use of penicillin and the sulfonamides has 
lowered the rate of pulmonary abscesses 
tremendously. It is likely that many ab- 
scesses were detected in the acute phase 
and cured by adequate chemotherapy and 
the usual medical regime. Because of this, 
many patients w’ere treated in smaller 
medical facilities and never reached the 
thoracic centers. Only those patients who 


developed the chronic lung abscess were 
transferred to a center. These patients 
had already received more than adequate 
amounts of penicillin and sulfonamides and 
were transferred primarily for surgical 
consideration. 

Treatmejit oj Clironic Lung Abscesses. 
For many years excisional surgery in the 
treatment of chronic lung abscesses in- 
volved such high mortalities that drainage 
was usually employed. The incidence of 
cures obtained by simple drainage of 
chronic lung abscesses has been low^ Too 
often an entire lobe is destroyed and not 
infrequently the infection has traversed 
interlobar fissures invading adjacent lobes. 
In these cases drainage maj’^ possibly im- 
prove the condition by decreasing the 
amount of sputum and perhaps make the 
patient fever free, but he continues to be a 
chronic invalid. It is our belief, there- 
fore, that if the lesion is* chronic with 
evidence of multiple consolidation, atel- 
ectasis or involvement of an entire -lobe, 
excisional surgery should be recommended. 
Other reasons for choosing pulmonary 
resection instead of drainage are persistent 
serious hemorrhage, either from a drained 
or undrained abscess cavity, involvement 
of an entire lobe, particularly an upper 
lobe, or, if more than one lobe is involved, 
and the possibility that a neoplasm is the 
underlying factor. 

It is admitted that the operative risk of 
lobectomy for chronic lung abscess is far 
greater than lobectomy for bronchiectasis. 
In our own series of sixteen cases, the 
operative mortality was 6.4 per cent. It 
must be emphasized, however, that all of 
these patients were young and good risks 
for major operations. Even if one accepts a 
high operative mortality, a large number 
of cases may be salvaged by excisional 
surgery who are otherwise doomed to a hfc 
of chronic invalidism. 

It is highly important that the lobectomy 
be performed by the Individual ligation 
technic in an effort to prevent complicating 
empyema. It is in this group of cases that 
particularly dangerous putrid postopera- 
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tive empyemas maj" develop. (Fig. 6 a , b 
and c.) 

CYSTIC DISEASE 

A patient with congenital pulmonary 
cysts does not necessarily have a suppura- 
tive process of the lungs. However, such a 
high percentage of the lung cysts found in 
Army personnel had become infected that 
this entity was considered one of the 
chronic suppurative diseases of the chest. 
Since c^’Stic disease had been diagnosed by 
routine roentgenograms in so many of these 
patients and had no associated symptoms, 
it is our belief that cystic disease of the 
lungs will be more frequently recognized in 
future years. Almost every soldier in 
World War ii was exposed to two or more 
radiologic examinations of the chest in an 
average period of less than three 3'ears. For 
this reason there was a comparative!}' high 
incidence of diseases that were heretofore 
considered rare. The recognition rate of 
cystic disease of the lung will rise with 
increased roentgen opportunities for the 
average civilian patient. 

The term, cystic disease, as used at 
Walter Reed General Hospital includes the 
bronchiogenic cysts. It was believed that 
all cysts of the lungs and tracheobronchial 
tree are probably bronchiogenic in origin' 
and have potential or direct communica- 
tion' with the bronchi. Lung cysts which are 
usually surrounded by parench}Tna were 
frequently thin-walled spaces and easily 
overlooked on the examination of the 
roentgenograms. When these cysts became 
infected, they usually filled with fluid and 
produced symptoms similar to a lung ab- 
scess. Occasionally, these infected cysts 
were so large that the patient was ad- 
mitted with the diagnosis of encapsulated 
empyema. 

The bronchiogenic cysts invariably ap- 
peared as areas of increased density on the 
roentgenogram. These cysts were most 
commonly found in the posterior medias- 
tinal regions associated with hilar struc- 
tures. Occasionally, hoAvever, they were 
removed from the parenchyma of the lung 
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Fig. 6. Angiocardiogram showing visualization of 
the aortic arch and position of metallic foreign 
body which is embedded in the anterior 
nn-ocardium. 

and not associated with the major divi- 
sions of the bronchi. Because of their 
increased densities, they were frequently 
mistaken for other benign tumors and, on 
more than one occasion, for solitary 
metastasis. At operation, many of these 
cysts were very thin-walled and filled with 
fluid. Others had a dense collagenous 
material occupying the cyst cavity that 
resembled mucin. The thin-walled cysts 
that contained fluid were occasionally 
observed to vary in density when repeated 
radiologic studies were made. This ob- 
servation is explained by fluctuation in the 
contents of the cyst. If a small communica- 
tion with a bronchus is present, the cyst 
may expel part of its contents on occasion. 
This has been demonstrated following 
bronchoscopy when the patient has had 
violent coughing. 

Treatment of Lung Cysts. Simple lung 
cysts may be discovered in all age groups. 
It is obvious that the discovery of a non- 
infected cyst is not in itself an absolute 
indication for surgery. All patients with 
solitary or multiple asymptomatic cysts 
were considered candidates for elective 
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surgery onty. Since most of these thin- 
walled cysts cannot be shelled out like a 
benign tumor, removal by either lobec- 
tomy or segmental resection is usually 
necessary. 

Infected cysts were always treated by 
surgery. Before the sulfonamides and peni- 
cillin were available, large infected cysts 
were often treated primarily by drainage. 
When adequate drainage was obtained, 
excision of the cyst was necessary to effect 
healing. For the past two years at Walter 
Reed General Hospital infected cysts have 
been excised without preliminary drainage. 
Penicillin protection has probably been an 
Important factor in the success with these 
cases. 

TUMORS 

It is not in the province of this report to 
describe in detail the many and various 
types of thoracic tumors found in Army 
personnel. Routine roentgen examination 
resulted in the discovery of many neo- 
plasms. For example, 109 mediastinal 
tumors were discovered in five chest centers 
and successfully treated. There were many 
cases of bronchiogenic carcinoma despite 


the young age group encountered. Results 
in this series were discouraging because in 
most instances the lesion was inoperable by 
the time the diagnosis was made and be- 
cause there was a high incidence of highly 
malignant peripheral bronchiogenic car- 
cinoma which gave no warning until 
metastasis precluded successful treatment. 
The results in patients of the older age 
groups in whom centerally located squa- 
mous cell carcinomas were found were far 
better than in young individuals. 

CONCLUSION 

Thoracic Surgical Centers were estab- 
lished for the first time in World War 11. 
The advantages of the center system have 
proven themselves by increased profes- 
sional efficiency in the care of sick and 
wounded patients. Secondary to thera- 
peutic efficiency have been the opportuni- 
ties of studying large, compact series of 
patients with chest diseases. 
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SURGICAL MANAGEMENT OF WAR WOUNDS OF THE 

ABDOMEN 


John M. Snyder, m.d.* 
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T he management of abdominal 
^Younds incurred in war has been 
the subject for constant review during 
eacli new war and for a relatively short 
period thereafter. The mortalities re- 
ported have gradually improved as meth- 
ods of evacuation have been speeded up, 
and early mass surgery with adequate 
supportive treatment and blood replace- 
ment combined with newer methods of 
chemotherapy been made available in 
forward areas. 

PRE-H OSP ITA L MANAGEMENT 

There is not room nor intention here to 
discuss the evacuation of the wounded 
but the various progressive treatment 
stations in order will be recalled: The 
first aid, the clearing station, and the 
Surgical Hospital or the Field Hospital 
augmented by Surgical Teams, and the 
Evacuation Hospitals (400 bed semi- 
mobile and 750 bed types) all in the for- 
ward or combat zone. It has been the 
policy of the United States Army in 
general to avoid major surgical operations 
in institutions forward of the Surgical or 
Field Hospitals surgically augmented. Iso- 
lated airborn or armored units at times 
have had to disregard this policy but the 
early and conclusively demonstrated fact 
that abdominally wounded will not stand 
transportation postoperatively before ten 
days or even two weeks has made it man- 
datory that they be transported pre- 
operatively to such a point where adequate 
surgical preparation, treatment and post- 
operative care without interruption for 
transportation before their condition per- 
mits, may be achieved. The early deaths 
in the abdominally 'wounded are largely 
the result of shock, either alone or more 
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frequently associated with hemorrhage. 
Shock, the result of the initial trauma, will, if 
hemorrhage is not too grave a factor, 
usually respond enough to plasma infusion, 
conservation of body heat and alleviation 
of pain, to allow the patient, properly 
splinted if. associated injuries indicate, 
to be transported to the adequately 
equipped mobile operating theatre. We 
thus see that those caring for the ab- 
dominally wounded, forward of the hos- 
pital institutions, can only dress their 
wounds, treat the patient’s shock, give 
them morphine as needed, control external 
visible hemorrhage (by direct hemostasis) 
while trying to speed their evacuation. It 
has been clearlv demonstrated that if 
hemorrhage has been of any degree, whole 
blood is needed and makes the best replace- 
ment, and during the latter phases of the 
war, this was available at the clearing 
stations, while plasma was available at 
the first aid stations. It is the author’s 
personal belief that too often technical 
complications beyond the control of the 
administrator, as available transfusion 
needles being too small or filters too 
tightly packed or clogged, Interfered with 
rapid administration of the plasma, the 
procedure thus requiring too long a time, 
thereby not giving the patient as prompt 
a boost as needed while allowing the 
passage of valuable time before he was 
evacuated to the hospital. Certainly, these 
difficulties constantly beset us in the for- 
ward hospitals. In the American Army, 
the immunization of all its members 
against tetanus early proved itself, and 
so during the time the patient was receiving 
his early supportive therap}^ tetanus 
toxoid in a stimulating dose was always 
given. As the war progressed penicillin 
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became available and early and prompt 
administration of the drug has seemed 
worth while, although when contamination 
of the abdominal cavity by penicillin 
resistant organisms has generally occurred 
(Bacillus coli) its therapeutic benefits 
have been limited. The early use of in- 
travenous sulfonamide preparations would 
seem advisable and perhaps when the 
next war supen^enes, all those in immediate 
danger will keep their intestinal bacterial 
flora to a minimum by pre-battle sulph- 
thaladine or sulfasuxidine, or oral strepto- 
mycin. 

Not infrequently a perforating missile 
will upon leaving the abdomen tear away 
a considerable portion of the abdominal 
wall and either carry with it or be followed 
by considerable lengths of small intestine. 
The author has seen repeated instances 
when under these circumstances the evis- 
cerated bowel has been free of perforations. 
The question of early intra-abdominal 
replacement prior to reception at a hos- 
pital immediately presents itself. If the 
eviscerated intestine, though intact, shows 
signs of interference with its blood supply, 
this may be due to torsion or tension on 
the mesentery; and under these circum- 
stances, especially if dust and dirt has 
not been ground into the intestinal wall 
due to clothing protection, careful re- 
placement would seem indicated. Ex- 
posed loops which remain out may become 
gangrenous if forced delay in operation 
keeps them exteriorized for prolonged 
periods. Quite obviously, however, if the 
circulation of the bowel has been com- 
promised as the result of direct trauma 
to its blood supply, nothing more than a 
protective external dressing is indicated. 
In general, if the loops are covered with 
soilage, gentle cleansing with preferably 
warm saline, the abdominal wound being 
protected, should be done, the loops then 
sprinkled with sulfanilamide crystals, and 
covered first with dressings moistened in 
saline (aid stations, or clearing stations at 
least) and finally heavy bulky dressings, 
the whole gently but firmly strapped in 


place with adhesive. If the patient has 
had adequate shock treatment and is not 
bleeding, he can be transported quite 
well in. this condition. Likewise, in gen- 
eral, if there is considerable loss of the 
abdominal parietes, adequate protective 
dressing should also be applied. 

PREOPERATIVE MANAGEMENT 

In the preoperative preparation of these 
patients, upon reception at the point 
Avhere definite surgery is to be performed, 
thorough estimation of this patient’s con- 
dition is essential. The great majority 
of the abdominall3' wounded rvill require 
at least one blood transfusion prior to 
surgerj'^ and those bleeding or who have 
lost considerable blood maj' need as 
much as 2,000 cc. or even at times almost 
double this amount. An earl^' accurate 
estimation of the degree of shock, tlie 
amount of blood loss, and the presence 
of continued bleeding are of prime and 
foremost importance in the management 
of these patients. In war, associated 
injuries are the rule and bleeding from 
an extremity wound maj' be contributing 
appreciably to the patient’s shock. Emer- 
genej' control of the latter thus forms a 
definite part of the shock therap3^ The 
more seA'erelj' shocked patients were usu- 
ally given oxygen through a B.L.B. mask 
as it seemed definitel^^ to contribute to a 
favorable response. Patients in shock who 
are not bleeding will usually maintain 
their rise in blood pressure achieved as the 
result of their supportive treatment. In 
general, it has been the author’s experience 
that blood and plasma in a ratio of about 
1 to 1 or slightly" greater, gave the best 
overall response. Plasma was begun un- 
mediate!}' on all shocked patients upo" 
admission because of its ready avail- 
abilitj' and blood, when cross-matched, 
then started in the other arm, if, as so 
often unfortunatcL was not the case, the 
other arm rvas not denied because of 
injury. Blood was routinely cross-matched 
although at times the severity of the 
emergency will make this omission man- 
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datory. Those patients in whom an initial 
favorable response to anti-shock therapy 
is not maintained are probably still bleed- 
ins: and everv effort should be made to 
get these patients to the operating-room 
with all speed, whole blood replacement 
being kept going during transfer to the 
operating room and during anesthetisation 
and subsequent operative work. Patients 
who respond readily to this blood or 
plasma therapy, whose abdomens are 
tense, are probably suffering from a 
perforated viscus and early peritonitis. 
However, in these, if the missile has only 
penetrated and not perforated the abdo- 
men, there Is usuallv sufficient time to 
allow an .v-ray of the abdomen to try to 
determine the location of the retained 
foreign body. This information is always 
helpful in deciding the best incisional 
approach. It has been the common ex- 
perience of those managing the abdomi- 
nally wounded that the additional time 
necessary' properly to stabilize the pa- 
tient’s circulation is more important in 
reducing mortality than avoidance of a 
few extra hours of soilage by intestinal 
contents. This period often is three to 
four hours in length while actually under 
the mass flooding of the hospital by 
casualties during particular!}' heavy ac- 
tion, the unavoidable surgical backlog 
may force a longer preoperative period 
even up to eight- hours at times, under 
unusual circumstances rarely more. In 
the author’s personal experience in the 
management of 457 abdominally wounded, 
brought to the hospital for initial surgical 
treatment, thirty-eight died before opera- 
tion could be performed. Some of these, 
obviously moribund, never responded to 
therapy; others made a temporary slight 
response but slipped back into irreversible 
shock before operation could be arranged 
or even while being transported to the 
operating room. A pressure over 100 mm. 
of mercury s3'stolic was one of the aims 
of preparation along with a pulse below 
120 if possible. The variations in the 
efficacy of treatment and promptness of 


surgical operation will always var}' with 
the varying duress of circumstances and 
the surgical backlog. The mortalit}' some 
months was 10 per cent and almost all 
came to surgery; other months it reached 
30 per cent, with appreciable mortalit}' 
in the shock wards. The overall mortality 
in the 457 abdominally wounded pri- 
maril}' handled on the author’s sen'ice 
was 21.2 per cent. The postoperative 
mortalit}' on 379 operated upon was 
1 5.3 per cent. These figures do not include 
fifty-five thoraco-abdominal cases reported 
elsewhere, nor forty-nine postoperative 
patients received at various times from 
field hospitals or clearing stations (ar- 
mored) in front of us. 

In war, many have eaten fairly recently 
prior to their wounding and an attempt to 
evacuate the stomach of its liquid contents 
should be promptly made. Larger undi- 
gested food particles will not be evacuated; 
but if air and liquid gastric contents are 
evacuated, anesthetic accidents will be 
avoided, and the patient’s response to 
anti-shock therapy will be more prompt. 
This has been repeatedly seen when acute 
gastric dilatation was found in patients 
with severe extremity wounds without any 
abdominal penetration, the patient re- 
sponding poorly until after the dilatation 
was relieved. 

Before leaving discussion of the treat- 
ment of shock in these patients, a note of 
discretion is interjected with regard to 
indiscrimate fluid administration. For a 
while 20 per cent of our postmortem speci- 
mens showed hemoglobinuric nephrosis 
on microscopic section. As the war pro- 
gressed across the European Continent, 
those wounded by fragments from enemy 
artillery more often showed associated 
blast injury efl'ects and in a number of cases 
- fatal pulmonar}' edema resulted, perhaps 
precipitated by too energetic fluid replace- 
ment though it might have occurred even 
on a regime of restricted fluids. If evident, 
as shown by pulmonary rales, hemoptysis 
or dyspnea, a patchy clouding on .v-ra}', 
extreme caution is needed in fluid adminis- 



September, 1046 


334 American Journal of Surgery Sliydcr Abdominal WoUllds 


tration both pre- and po'stoperativel3\ All 
of these patients need ox^'gen, even at 
times under slight pressure though its 
efficacy has not been incontrovertiblj^ 
proven. There were about si.\ deaths from 
transfusion reactions during the year de- 
spite satisfactor}"^ cross-matching. 

In the further preparation of these pa- 
tients for surgery, v-raj' e.xamination of the 
abdomen for location of retained foreign 
bodies has been mentioned. When either a 
perforating wound or the portion of the 
retained foreign body indicated that the 
missile has crossed the pelvis, proctoscopy 
or sigmoid oscop3^ should be done to deter- 
mine if an3' perforations of the rectosig- 
moid have occurred. The presence of fresh 
blood may be noted at times when the 
actual perforations are not visible. It has 
not been an uncommon finding at ab- 
dominal operation to find the wound tract 
extraperitoneal; but if the rectum has been 
perforated, colostomy must be performed. 
The knowledge of the perforations must of 
course be obtained prior to Iaparotom3^ 
Simi]ar]3% all patients should have a 
urinalysis if there is any possibility of in- 
jury to the urinary bladder or kidne3^s. 

ANESTHESIA 

It has been the general experience that 
ether anesthesia has been the anesthesia 
of choice on these patients. If recently 
shocked, they tolerate spinal very poorly. 
If there is any chance of diaphragmatic 
involvement, intratracheal anesthesia is 
indicated. In reviewing the first 10,000 
anesthetics of our hospital after landing in 
Normand3^ found that 40 per cent 

of the ether anesthetics were intratracheal. 
The presence of a pulmonar3' blast injur3f 
contraindicates an ether anesthesia, as 
several times pulmonary edema has followed 
such an error when the presence of the 
blast effect was not previousl3" recognized. 
Under such circumstances, and at times 
when pulmonarN' complications as atelec- 
tasis, or perhaps just general toxicity or 
extensive injury seem to contraindicate a 
general anesthetic, bilateral intercostal 


block from T 6 to 12, supplemented with 
local infiltrations of the operative site, 
ma3’- be used and has proved satisfactory 
a number of times for our unit. At this 
point a word of caution is indicated con- 
cerning routine preoperative or preanes- 
thetic medications. Ver3’^ severe respirator3' 
depression has been repeated^ experienced 
in severel3f shocked patients who have re- 
ceived several injections of morphine dur- 
ing evacuation, while at the same time not 
absorbing it due to their shocked condition. 
The supportive measures used in their 
preoperati^'■e treatment ma3' bring them 
out of shock, thus improving their circula- 
tor3' condition and producing a sudden 
absorbtion of the subcutaneousl3'’ accumu- 
lated dose with the ver3’^ distressing de- 
pressant respirator3’’ effects, resulting in an 
anoxia which is definite^ harmful to the 
patient. Immediate postoperative aspira- 
tion of the tracheobronchial tree, either 
through the intratracheal tube or b3' direct 
bronchoscop3" seemed to reduce the inci- 
dence of postoperiftive atelectasis, which 
was much greater in incidence after 
laparotomies than after thoracotomies; the 
latter group were almost routinely broncho- 
scoped lmmediatel3' postoperativel3\ 

OPERATIVE MANAGEMENT 

hicisioiis. In deciding upon the ap- 
proach to be used the course of the missile, 
if known, will greatl3'^ influence the decision. 
A rectus or paramedian incision of ade- 
quate length over the side suspected of the 
major portion of damage will give adequate 
exposure. In injuries involving the spleen, 
splenic flexure of the colon and left renal 
area, as a perforating wound in the h3'po- 
chondium from front to back, a subcostal 
incision has often proven ver3" adequate. 
Small diaphragmatic perforations nia3' be 
repaired from this approach as well. How- 
ever, when one is faced v'ith a thoraco- 
abdominal wound on the left in which the 
course of the missile as determined has 
been confined to the upper outer quadrant 
of the abdomen involving probabl}' the 
spleen and diaphragm, transthoracic-(ninth 
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rib) trahsdiapbragmatic approach (under 
intratracheal anesthesia) has allowed re- 
pair of the injured lung, splenectomy with 
ease when indicated, as well as repair of 
the splenic flexure of the large bowel and 
inspection of the stomach and upper small 
bowel. When the course of the missile has 
been from the chest into the abdomen, we 
more often performed our surger\' through 
the abdominal approach. The reverse 
course of the missile was more likely to 
leave an open pneumothorax at the wound 
of exit and already caused considerable 
pleural contamination so that in this tj-pe 
the transthoracic approach was almost 
mandatory. In general, the operative inci- 
sion should be -through the site of election, 
and the missile wounds treated only as 
such, i.e., debrided, peritoneum and deep 
fasia closed, while superficial closure may 
be attempted in clean wounds or the place- 
ment of sutures for secondary closure in a 
few days may avoid deep troublesome 
infection. 

M.^NAGEMENT OF SPECIFIC INJURY 

Hemorrhage. When the abdomen is 
first opened, the presence of blood in any 
amount will require first the determination 
of the source of bleeding and its control. 
Patients often times Avill make a markedly 
favorable response to their shock therapy 
following control of the bleeding. The 
routine examination includes the spleen 
and liver and mesentery of the intestine, 
severed vessels in the latter often causing 
very marked losses of blood. Wounds of 
the stomach and upper small intestine are 
often times associated with se^'ere hemor- 
rhage. If examination of these possible 
sources fails to reveal the cause, Jiemor- 
rhage from injuries to major retroperi- 
toneal vessels must be considered. The 
author recalls several very striking exam- 
ples of the latter. The first of these occurred 
in Southern Tunisia in a soldier with a 
penetrating wound of the back. In the 
earl}' days of the campaign suction appara- 
tus was not available except as ingenuity 
furnished and in this case the abdomen was 


filled with blood. Removal by large sponges 
could not keep up with the flow, and rapid 
spleen, liver, gastric, and mesenteric ex- 
aminations were negative. Exploration of 
the lesser omental cavity from which the 
bleeding seemed to stem revealed the 
source as behind the middle superior edge 
of the pancreas, apparently due to trans- 
section of the splenic vein. Another exam- 
ple revealed the source to be the right 
common iliac vein which was controlled 
by extra peritoneal ligature through a 
separate inguinal incision. Another time 
the persistent bleeding was coming from 
a hole in the posterior peritoneum from a 
major vascular injury of the renal pedicle 
necessitating nephrectomy. Thus, upon 
opening the abdomen, control of hemor- 
rhage is the first consideration. 

Spleen. Major wounds of the spleen 
require splenectomy. Occasionally, bleed- 
ing seems self-arrested and exploration 
shows a superficial crease of the spleen. 
We have repeatedly treated these con- 
servatively if small and no longer bleeding 
and have known of no ill effects therefrom. 
This has been reported by Imes^ as well. 

Liver and Diaphragm. In the case of 
liver lacerations, if large, we have used 
a heavy catgut suture on an atraumatic 
needle for deep mattress sutures with 
packing of any areas of stellate injury 
or tissue loss, and always drained by 
penrose drain through a stab wound. 
While the author was making an official 
folloAV-up tour of general hospitals in 
England during the lull in the fighting 
in^the Fall of 1944, he came across one 
case in which the drains in such a case 
had been removed at ten days and the 
patient developed a bile peritonitis four 
days later. Although unduly long retention 
of packing may produce secondary ad- 
hesive effects (it has produced secondary 
intestinal obstruction requiring operation) 
an adequate escape route should un- 
doubtedly be maintained for drainage of 
bile for about two weeks. 

Although properly belonging under dis- 
cussion of thoraco-abdominal wounds, if 
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at abdominal exploration a wound of the 
diaphragm over the liver is found, it 
should be closed and subphrenic drainage 
instituted. The usual approach for this 
type of wound will be transpleurally with 
repair of the diaphragm and subphrenic 
drainage through a subcostal stab wound 
with closed intercostal catheter temporary' 
pleural drainage. If this is not done, a 
thoraco biliary fistula will almost always 
result necessitating later open thoraco- 
toniy, repair of the diaphragm and sub- 
costal subphrenic drainage. It is also 
quite evident that in any thoraco-abdomi- 
nal wound approached through the ab- 
domen, the diaphragm should be primaril}'^ 
closed after control of any hemorrhage. 
An open diaphragm subjects the patient 
to the same shocking disturbances of 
respiratory physiology that occurs in an 
open pneumothorax. The diaphragm should 
be routinely examined in exploration of 
wounds of the upper abdomen. 

Before considering specificall}'^ the 
wounds of the gastrointestinal tract, a 
few more words of discussion about liver 
injuries is needed. In the author’s unit, 
of 457 wounded with primar}’- abdominal 
wounds brought to the hospital, forty 
did not receive laporotomy. The mortality 
in this group was 5 per cent, mainly 
embolic in origin. Over half of these cases 
were small penetrating wounds of the 
liver with missiles of i cm. or less in size 
having entered the liver substance through 
the posterior, lateral or high anterior 
approach, the position of the foreign bodj’-, 
if retained, being within the liver sub- 
stance. The known tract of the missile 
precluded pleural or other abdominal 
visceral injury. In these cases, conservatism 
may be used under constant vigilance to 
recognize early biliary drainage into the 
abdominal cavity which will of course 
require laporotomy. The question of re- 
moval or retention of foreign bodies will 
be discussed separately later. 

Pancreas. Wounds of the pancreas have 
occurred in only moderate frequcnc}’, and 
repair of the capsule and establishment 


of external drainage has adequately taken 
care of them. Pancreatic fistulas were 
distinctly unusual, and digestion of the 
skin about the external wound has often 
failed to occur or been very minimal. 

Stomach. Wounds of the upper gastro- 
intestinal tract are often associated with 
considerable hemorrhage, especially gastric 
wounds. If one finds an intestinal per- 
foration, he must seek a second one, as 
the foreign body with rare exception 
passes through the hollow viscus and, 
therefore, there must be both a wound of 
entrance and exit. In e.xamining the 
abdomen, after incision and control of 
hemorrhage, a routine of exploration should 
be adopted. In our unit, this has generally 
been first the small and then the large 
bowel. I f a large rent is evident to decrease 
spillage on Allis clamp or two is imniedi- 
atelj'^ used to approximate the defect and 
reduce the spillage; especially in large 
intestinal lesions has this seemed particu- 
larly indicated. In perforating wounds 
of the stomach, one wound is frequently 
posterior and opening of the gastrocolic 
omentum will more often be necessarj’’ to 
discover and repair the posterior wound. 
In closing gastric wounds, if two ragged 
holes present in close proximity, the 
quickest repair will be accomplished by 
uniting these into one large simple open- 
ing and then closing it transversely to the 
axis of the stomach. A running suture of 
chronic catgut through all layers followed 
by an inverting seromuscular (Cushing or 
Lembert) suture of atraumatic catgut or 
No. 3 silk has been used, a few inter- 
rupted reinforcing sutures of silk finall}' 
being placed. A Connel type of suture 
has also been quite satisfactory at times 
and insures inversion of the suture line. 
Interrupted sutures have not been used 
generally as multiple wounds are the 
rule in these patients and time for repair 
must definitely be gauged and conserved. 

Duodenum. Wounds of the duodenum 
have fortunately not been too common, 
but have a high incidence of complica- 
tions, especially breakdown of the repair, 
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localized abscess, generalized peritonitis 
or duodenal fistula. If the duodenum is 
open, the result of injury, the position 
of the ampulla with relation to the in- 
testinal wound should be determined. 
If any of the retroperitoneal portion of 
the duodenum has been involved, the in- 
cidence of complications, repeatedly fatal, 
has always been high. It is probably a 
safer procedure, if loss of duodenal sub- 
stance is extensive or technical difficulties 
are othenvise too great, to complete a 
satisfactory anastamosis to close the open 
duodenal ends separateK* and perform a 
gastro-enterostomy, with prophylactic pen- 
rose drains down to the area where any 
possible duodeno-biliary leakage that may 
occur. Drains must, of course, be kept 
away from the immediate location of 
suture lines. By incision of the lateral 
peritoneum where the duodenum becomes 
retroperitoneal, more adequate exposure 
ma^' allow repair. A drain posteriorly 
or laterally if the retroperitoneal area 
has been involved in the wounding would 
seem advisable. Small duodenal wounds 
may be satisfactorily closed by purse- 
string suture, reinforced by a second row of 
interrupted sutures. 

Jejunum and Ileum. In wounds of the 
jejunum, due to the relatively larger size 
of this portion of the intestine as com- 
pared to the ileum, one can generally 
perform the obvious type of repair without 
fear of secondary obstruction. If several 
perforations are located in close pro.ximity 
to each other, it is simpler and quicker to 
join them by cutting, converting the 
wounds into a single one which may then 
be closed by a simple line of suture (usually 
two layers) with its line transverse to the 
direction of the bowel. In the author’s 
unit, a double row of running chromic 
catgut with the inner through all coats 
and the second only seromuscular, proved 
routinely satisfactor3^ Occasionally, the 
second row was made with silk when, 
atraumatic catgut sutures were not avail- 
able. Not infrequently numerous multiple 
perforations may occur within one small 


segment of the bowel. Under these cir- 
cumstances, resections of the involved 
area may save considerable time and 
avoid constriction of the lumen that 
might follow attempt to suture indi- 
vidually all the perforations if quite a few 
are all located within a very small seg- 
ment. Traumatic transsections of the 
bowel may be repaired b}' an end-to-end 
anastomosis in the jejunum. In the ileum, 
due to the smaller lumen, closure of the 
ends and side-to-side anastomosis has 
proved more feasible. When the ileal 
transsection is incomplete, the mesenteric 
portion has often been uninjured and an 
end-to-end anastomosis has proved feasible. 
In our experience,- multiple intestinal 
injuries have occurred ten times as fre- 
quently as single perforations. Despite 
routine e.xamination of the entire small 
bowel by all operating personnel, small 
intestinal perforations were missed three 
times, twice in abdominal explorations 
and once in a transthoracic exploration 
of a thoraco-abdominal wound. As excep- 
tions to the rule, two of these came to 
postmortem at a later date and proved to 
be tiny lacerated wounds. 

Co/on. In handling wounds of the large 
bowel, the principles of management differ 
somewhat. Frequentlj^ in patients very 
severely injured and in whom a minimum 
operative procedure is indicated a simple 
exteriorization as a loop colostomy of the 
wounded portion will be all that can be 
done. When colon wounds are primarily 
closed and dropped back, a high incidence 
of secondary suppurative intra-abdominal 
complications has occurred, along with 
secondary breakdown of the suture line. 
When the perforation is so located that 
exteriorization would greatly increase the 
operative work, as e.xtensive mobilization 
in the case of flexure wounds, or otherwise 
as in low sigmoid wounds in which ex- 
teriorization is not feasible, a proximal 
decompressive procedure as a transverse 
colostomy or cecostomy has been used. 
Wounds of the cecum or low ascending 
colon can be exteriorized as a cecostomy. 
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If soilage of tlie abdominal cavity has 
been considerable about tbe colon wound, 
a penrose drain tbrougb a stab wound 
from tbe usual sites of collection seems to 
lessen tbe incidence of postoperative ab- 
scess. In tbe case of splenic flexure wounds 
when splenectomy has been necessary, 
tbe incidence of secondar}^ subphrenic 
abscess has seemed notable. This has 
occurred at least three times in the author’s 
unit, each time fortunately responding to 
drainage. The tj'^pe of colostomy to be 
performed either for decompressive pur- 
poses or for exteriorizing the wounded 
segment has had a varied vogue. In the 
fall of 1944, the spur type was requested 
by the general hospitals in England. 
However, retraction of the loops, secondary 
interpositions of small intestine and fre- 
quent inability to mobilize enough bowel 
when exteriorizing wounded segments near 
the flexures led to so manj’^ secondary'' 
difficulties in closing these wounds in the 
general hospitals that early in 1945, a 
request was made for simple loop colostomy 
with the usual longitudinal incision of the 
anti-mesenteric surface for opening. It 
was found that subsequently in the general 
hospitals, these could be closed and 
dropped back into the abdomen with a 
very low incidence of infectious com- 
plication, the previous heavy vaccination 
of the peritoneum at the time of original 
injury having developed an appreciable 
degree of immunity. 

In the case of small single perforations 
of the large bowel, the author has a number 
of times closed them but exteriorized 
the affected portion as a simple loop. 
After three days the supporting rubber 
tube used beneath the loop was removed 
if the suture line appeared to be healing, 
thus dropping the loop back somewhat 
into the wound. These repairs were suc- 
cessful in selected cases in about 90 per 
cent of the cases and allowed the healed 
loop to be dropped back into the abdomen 
in about two weeks, thereby shortening 
the patient's hospitalization considerably. 

Reclxtm. One finally comes to the last 
portion of the intestinal tract, the extra- 


peritoneal rectum. Wounds traversing the 
pelvic girdle may perforate the rectum 
and be extraperitoneal. Proctoscopy is 
mandatory in any suspected wound of this 
type if its presence is not definitely known. 
When it occurs a sigmoid colostomy of the 
spur type isolating the distal bowel seg- 
ment is indicated. The rectal xvound should 
be drained by thorough debridement of 
the vround tract, and in addition drainage 
of the infraperitoneal and pararectal spaces 
by posterior midline incision down to the 
coccyx and through the fascia propria. 
When external drainage of these perb 
rectal infected spaces is not instituted, nor 
colostomy performed proximally, spread- 
ing infection, abscesses and sinuses result. 
Hugh necrosis and infection of the gluteal 
muscles may folloxv, if. the w'ound tract 
leads through this area. Coccygectomy and 
repair by suture of the perforations has 
been frequently advocated. Osteomyelitis 
of the sacrum* (Colcoth) has followed 
coccygectomy, and when the perforations 
of the rectum have been tiny, they have 
frequently healed without fistulas or com- 
plication if the fecal stream has been 
completel}" diverted and the infraperi- 
toneal space simply drained'’ (Croce, John- 
son, and Wiper). 

The closure of colostomies in general 
has followed standard technics of prepara- 
tion and closure when the original colos- 
tomy has been free of complications. Many 
times in the ETO, however, the author 
found during a tour of general hospitals, 
the tight retracted colostomy loops have 
necessitated a formal intra-abdominal ap- 
proach and anastomosis which, as men- 
tioned earlier, was found to be surprisingly 
successful. In the initial operative creation 
of the colostomy, they should be kept 
away from the exploratory incision and if 
possible from any compound fractures, 
as especially the ilium, as in the former 
case, wound infection and dehiscence and 
eviccrations have not been infrequent, 
and in the latter, osteomyelitis has been a 
distressing complication. 

Gallbladder. Wounds of the gallbladder 
have not been mentioned. These occurred 
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only about a half dozen times in the series 
observed, and simple closure if possible 
and drainage of the surrounding fossa 
has proved adequate several times. If ex- 
tensive damage, cholecystostomy or chole- 
cystectomy may be required, depending 
on the degree of damage. All wounds 
of the biliary and urinary tract were 
drained. 

Urinmy Tract Wounds. Before ab- 
dominal exploration, a urine specimen 
should be checked for hematuria. If 
present, it usually originates in either a 
wound of the kidney or the bladder, as 
wounds of the ureters have proved a 
rarity below the pelvis of the kidnejv The 
author can recall only one in the series 
followed. If the bladder has been in- 
volved, the perforation may or may not 
involve the peritoneum. If the* peritoneum 
has not been involved an extensive edema 
of the posterior and inferior pelvic reflec- 
tion over the bladder may be e\'ident. 
In these cases, the bladder has been 
opened through an adequate incision and 
the space of Retzius freed up by blunt 
dissection, the latter Being carried well 
down toward the base in low lateral 
wounds. An attempt to close the bladder 
perforation by a mucosal suture layer and 
a second muscular suture, has always 
been made. Following this the bladder is 
closed about a cystostomy tube. This 
should be brought out as high as possible 
from the bladder dome, that is cephalad, 
as cystostomy tubes brought out im- 
mediately over the symphysis pubis have 
frequently resulted in secondary erosion 
and infection of the latter. Some perineal 
wounds may pass just beneath the bladder 
and sever the posterior urethra. We have 
used a mushroom catheter, preferably a 
Foley bag, which was threaded on to a 
urethral sound first guided up into the 
bladder in retrograde fashion by palpation 
with the finger in the bladder urethral 
orifice, the catheter serving as a splint 
for the urethra. Adequate debridement of 
the external bullet wound, usually near 
the perineum may serve for external 
drainage; but if there is any evidence of 


urinaiy extravasation, adequate perineal 
drainage should be instituted. In the 
authors unit, one patient explored for a 
perforating wound was found to have 
multiple small intestinal perforations which 
were repaired. The wound of entrance 
had been low in the abdomen and at 
surgerv was noted to be near the dome of 
the bladder. Catheterized urine was nega- 
tive and the bladder was not explored. 
Three nights later during a heavy rush 
period the patient developed markedly 
increased abdominal distention and after 
being unable to void was catheterized. 
Over 2,500 cc. of blood tinged urine was 
obtained and the abdominal distention 
seemed lessened. However, the patient 
continued a downhill course and at post- 
mortem it was found the bullet tract had 
severed the muscle of the bladder but not 
penetrated the mucosa. Apparently this 
ruptured later spontaneously into the 
abdomen with the unfortunate results that 
ensued. 

Ureteral injuries have been notable 
for their comparative rarity. If location 
and type of injury prevents reimplantation 
into the bladder or attempt at repair over 
a ureteral catheter with external drain- 
age, an external ureterostomy (cutaneous) 
should be done as a temporary measure 
for reconsideration later as to further 
reconstructive surgery. 

Wounds of the kidneys were generall}' 
treated quite conservativel3% If e.xamina- 
tion of the wound suggested a perforation 
bj^ a tinj- missile and physical examina- 
tion showed no evidence or signs of retro- 
peritoneal irritation, debridement of the 
wound was all that was done. If the wound 
was appropriateh'^ situated, a penrose drain 
was frequently’ inserted. However, if the 
size of the missile and its known course 
indicated the possibility^ of major renal 
damage, the kidney’ was explored. Frag- 
mented kidneys were removed as well as 
those with the pelvis of the kidney shot 
away. The author recalls a case of multiple 
intestinal wounds resulting from land mine 
fragments in which exploration of a pos- 
terior abdominal perforation through which 



American Journal of Surgery Suyclcr Abdonjltiul W^OUllds 


September, 1946 


large amounts of blood were flowing into 
the abdominal cavity revealed the source 
as the renal pedicle. Ligation of the pedicle 
was necessary for control so the kidney 
was removed through the anterior wound, 
the posterior peritoneum closed and the 
retroperitoneal space drained posteriorly. 
This worked very well. If the kidney 
is removed through the peritoneal cav- 
ity, we have always used a retroperi- 
toneal drain and closure of the posterior 
peritoneum. We have removed the kid- 
ney several times transpleurally (trans- 
diaphragmaticall^O when injured severely 
along with the spleen, diaphragm and lung. 
Subcostal incision has worked well as has the 
classical posterolateral incision. However, 
many times the associated intraperitoneal 
injuries make a separate or posterolateral 
approach impractical for handling all the 
wounds encountered. 

POSTOPERATIVE MANAGEMENT 

All patients with major intraperitoneal 
wounds were placed postoperatively on a 
regime of gastric suction, vigilant fluid 
balance to maintain a minimum daily 
urinary output of over i,ooo cc., with total 
intake to 3,000 cc., using 5 per cent glucose 
and normal saline while the gastric suction 
remained in place, othersvise only 1,000 cc. 
of normal saline and the remainder 5 per 
cent glucose. At least 500 cc. of blood 
plasma was given daily to try to replace in 
part the metabolic protein loss of the pa- 
tient receiving nothing by mouth; thereby 
retarding the development of hypopro- 
tinemia and aiding wound healing. Vitamin 
Bi and vitamin C in doses of 10 mg. and 
TOO mg., respectively, daily were given 
intravenously. In the entire series there 
was only one wound disruption, and ileus 
was relatively rare. Sulfonamides were 
used routinely beginning with an early 
intravenous dosage of 5 Gm. of sodium 
sulfathiazole or sodium sulfadiazine and 
then 2.5 Gm. every eight to twelve hours 
as necessary to maintain an adequate con- 
centration, while daily urinalyses and 
bi-daily blood counts were closely scruti- 


nized for evidence of urinary precipitation 
of the drug (red cells or crystals) or de- 
pression of the hematopoetic system, either 
of which called for discontinuance of the 
drug. After a year in the Mediterranean 
Theatre, the unit entered France D + 4 in 
Normandy and penicillin was available 
for the first time. This was given in doses 
of 40,000 units every four hours though it 
is now accepted as being more efficatious 
if given at three-hour intervals. Although 
the latter drug aided wounds in general, 
it was difficult to say it changed our results 
as the postoperative mortality for the 
abdominally wounded in our hospital in 
the Mediterranean Theatre was less than 
that in the European. There are other fac- 
tors, however, as heavier casualty recep- 
tion, that can explain the difference. 

Patients returning from a vigorous 
operative procedure were generally given 
oxygen by B.L.B. mask for twenty-four 
hours. This seemed of definite benefit. It 
was interesting to note that in our post- 
mortem tissue sections as reported by the 
Army’s Laboratory service, at times as 
high as 60 per ceiit showed microscopic' if 
not gross evidence of blast injur}' in the 
lungs. The author has also seen repeatedly 
the postmortem finding of multiple epi- 
cardial and myocardial petechiac and 
ecchymoses in the heart where the known 
tract of the injuring missile has been over 
six or eight inches away. Transpelvic 
wounds where bony structures have been 
fractured have several times seemed associ- 
ated with enough lateral transmission of 
the blast effect of the missile Itself to pro- 
duce these effects. Several times these find- 
ings have been limited to the diaphragmatic 
surface of the heart and the neighboring 
diaphragm. A word of caution should, 
therefore, be injected about the injudicious 
excessive use of fluids postoperatively n 
there has been any moisture in the lungs, 
hemoptysis or cyanosis. Ether anesthesia 
increases the pulmonar}*^ edema associated 
with the blast injur}'^ and the occurrence 

of a number of deaths from pulmonao" 
edema several days postoperatively la 
patients who had not received over 2,500 
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cc. of fluids intravenously daily was a very 
disheartening complication. 

Patients were started on a liquid, low 
residue diet with the return of normal 
peristalsis, the disappearance of distention 
and the passage of flatus. 

E.\RLY COMPLICATION'S 

Shock has been discussed. Postopera- 
tively it still accounted for a ver}' con- 
siderable number of deaths in the first 
twentv-four hours. Its treatment has been 
discussed. Blood was used liberally, pre- 
cautions being taken to detect blast 
injur}' effects. The use of serum albumin 
seemed to be of definite though limited 
value. 

Pulmonary edema has already been 
mentioned. Concentrated serum albumin 
in 100 cc. vials was available during the 
last two years of the war and this proved a 
very definite adjunct to the treatment of 
pulmonary edema in the early stages but 
was ineffective in the more marked cases. 
Positive pressure of oxygen seemed to 
accomplish no more than ox^'gen by the 
B.L.B. mask. 

Pulmonarv embolus accounted for a 

V 

considerable share of the deaths. In the 
author’s unit one soldier at postmortem 
had massive clots and thrombi filling the 
main pulmonary vessels. The source was 
found to be venous thrombosis about a 
retained foreign body in the flank about 
which some abscess formation had oc- 
curred. Proph3flaxis against this complica- 
tion was attempted by deep breathing 
exercises, frequent turning of the patient 
in bed and encouragement to move his 
e.xtremities. Anticoagulants were not avail- 
able, nor heat cradles for the lower ex- 
tremities, as a mobile hospital unit must 
conserve in equipment and expenditure of 
electricity which it has to manufacture 
itself. . • 

Pulmonary complications, especially at- 
electasis, was relatively common post- 
operatively during the colder months. The 
incidence was higher in the abdominally 
wounded than in our thoracic cases, many 
of the latter being routinely bronchoscoped 


at the close of the operative procedure. 
Had this been done with the abdominally 
wounded, the morbidity of this complica- 
tion might have been lower. 

Peritonitis and secondary abdominal 
abscesses must be watched for. Under our 
present day chemotherapy the signs and 
symptoms are very often masked. We had 
one patient with a closed abdominal injury 
with a five-day ruptured sigmoid colon, 
come in with a soft abdomen onl}' to go on 
to distention and death from generalized 
peritonitis. Abscesses were most com- 
monly found in the pelvis, subphrenically 
on the left, subhepatically on the right and 
in the epigastrium in the vicinity of the 
upper greater omentum, on in the lateral 
“gutters.” Several patients developed pel- 
vic abscesses while in our institution. All 
but one were drained surgically, the other 
evacuating spontaneously into the rectum. 
The pelvic abscesses were more often 
drained under local anesthesia. Subphrenic 
abscess on the left several times followed 
splenic flexure injuries in which splenec- 
tomy had also been necessary. Drainage 
in all resulted in early recovery. 

Small intestinal obstruction occurred in 
the early postoperative period about a 
dozen times. Three required surgical inter- 
vention while the remainder responded to 
introduction of the Miller-Abbott tube. 
This was passed under fluoroscopic control, 
the passage through the pylorus frequently 
requiring repeated observation at twenty 
to thirt}'- minute intervals. Two cc. of 
mercury in the inflatable balloon consider- 
ably shortened the procedure. 

LATE COMPLICATIONS 

Transportation under ten days post- 
operatively was fraught with danger and 
evisceration not uncommon in the early 
days of the war. A routine theatre order 
later required through-and-through stay 
sutures, and this greatly reduced the 
incidence of this distressing complication. 
Wounded, suffering from mild respiratory 
infections when hit have an increased 
incidence of pulmonary complications at- 
tended with the inevitable cough. If 
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they became hypoprotinemic or are suffer- 
ing from relative vitamin deficiency, evis- 
ceration may be more often anticipated. 

Amongst late complications as seen 
in the general hospitals (during tour of 
hospitals in England) was some form of 
sequellae to improper colostomies. This 
has been referred to earlier. When the 
loops of the colostomy were under tension, 
inflammatory reaction about them not 
infrequently caused the loops to retract 
below the surface of the abdominal wall 
with abscesses of the abdominal wall and 
fistulas. Gangrene of a colostomj' loop 
may also occur if tension is sufliclent 
to Interfere with its blood supply. When 
colostomies were brought out the ab- 
dominal exploratory wounds, and second- 
ary infection occurred, as it more often 
did, small bowel fistulas were not an 
uncommon additional complication, in 
addition to breakdown of the wound 
itself the result of unavoidable gross 
infection. 

Pleural complications following liver 
or left-sided kidney wounds usually result 
from a transdiaphragmatic wound of the 
respective organ where, the diaphragm 
may or may not have been repaired but 
no external subphrenic drainage was in- 
stituted. Transpleural repair of the dia- 
phragm after first placing a subphrenic 
subcostal drain through a stab wound 
from within out (while the diaphragm is 
open) with closed intercostal pleural drain- 
age seems the only way to avert a chronic 
pleurobiliary fistula and chronic empyema. 

The question of the removal of retained 
foreign bodies is always perplexing. One 
example was given of the fatal complica- 
tions following retention of a sizable one 
with subsequent abscess formation. In 
many instances they cause no further 
trouble but larger ones can usualty be 
located by careful search if within the 
abdomen. Retained foreign bodies in the 
liver are more often quiescent but occa- 
sionally produce an abscess which eventu- 
ally ruptures into the subphrenic space. 
Prophylactically, if a large foreign body 
is thus known to be retained, the leaving 
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of the drain in place a little longer might 
avoid a subphrenic abscess. One case of 
bile peritonitis was reported in England 
fourteen days after wounding and four 
days after removal of a drain following 
injury to the liver. 

Secondary intestinal obstruction has 
also occurred as a late complication. One 
general hospital reported an incidence just 
under 25 per cent with half of these 
requiring secondary operation. This figure, 
however, v'as greatly above the general 
incidence of this complication. 

SUMMARY 

An attempt has been made to relate 
the lessons learned in the management of 
over 500 war wounds of the abdomen 
treated on the author’s service in an 
evacuation hospital overseas. Opportunity 
to follow up a varying number of these 
cases and similar one’s was aflorded at 
the close of several of the campaigns and 
included an officially sponsored follow-up 
tour of general hospitals in the ETO 
treating these cases in the later phases of 
their care. Complications which may occur 
have been mentioned. The late care of 
colostomies has been only mentioned as 
their care and closure when properly 
constructed initiallj' follows standard sur- 
gical procedures. The importance of early 
supportive treatment, especially trans- 
fusion with whole blood has been stressed 
and the need for stabilization of the 
circulatory system, especially if continued 
hemorrhage has been excluded before 
undertaking surgery has been emphasized, 
being even more Important than the time 
preoperatlvely. The value of intratrachea 
anesthesia has been discussed. Finally 
the complications to be looked for have 
been recounted. 
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PERFORATING WOUNDS OF THE COLON AND RECTUM* 


Bentley P. Colcock, m.d.j 

BOSTON, MASSACHUSETTS 


I N the opinion of the majority of sur- 
geons responsible for the primary sur- 
ger3" on the more severe types of battle 
injuries in the Mediterranean Theater dur- 
ing World War ii, perforating wounds of 
the abdomen made greater demands on the 
skill and experience of the operating sur- 
geon than NYOunds of any other part of the 
body. This was true even of those surgeons 
whose training had been largel}^ in abdo- 
minal surgery- and who might have been 
expected to have more difficulty with per- 
forating wounds of the chest, head or ex- 
tremities, all of which, of course, they were 
called upon to treat whenever the flow of 
casualties was heavy. Of the various viscera 
which might be injured in wounds of the 
abdomen, none presented more serious 
problems from the standpoint of mortalit}', 
morbidity and the exercise of correct 
surgical judgment than perforating wounds 
of the colon and rectum. 

With this in mind it might be of interest 
to review an e.xperience with 120 patients 
admitted to the wards of a general hospital 
in the Mediterranean Theater with per- 
forating wounds of the colon or rectum. 
They have been divided into two groups: 
The first twentj -five were admitted during 
the winter of 1943 to 1944 and represented 
casualties occurring earh- in the Italian 
campaign. The second group of ninet3Mive 
cases was admitted between October 9, 
1944, and January- 15, 1945, after having 
been operated upon b}- forward surgeons, 
most of whom had then had one and a half 
to two 3'ears experience operating in the 
advanced field and evacuation hospitals. 

GENERAL PRINCIPLES 

The primar}* objective in the treatment 
of perforating wounds of the colon just as 


in the treatment of battle wounds of any 
other tj’pe is the preservation of the pa- 
tient’s life. To accomplish this in as high a 
percentage of patients as possible, three 
fundamental principles must be kept in 
mind: First, the perforation must be dealt 
with in such a manner that a further leak- 
age of intestinal contents into the peri- 
toneal cavity is prevented; second, the 
manner of closure must be such that there 
is no marked impairment of the bowel lu- 
men, and last, the procedure should be one 
that will add a minimum of shock to a 
patient alreadj'^ suffering from exposure, 
loss of blood and the trauma of a severe 
wound. The colon wound is usually asso- 
ciated with multiple wounds of the small 
bowel and other abdominal viscera and 
often with wounds of the extremities, 
perineum, buttocks and other parts of the 
bodjL 

That marked progress toward this pri- 
mar}*^ objective has been achieved is shown 
bj^ a comparison of the mortalitj' figures 
of patients with perforating wounds of the 
abdomen operated upon during this recent 
conflict with the mortality figures for 
similar groups of patients operated on 
during World War i. Then the mortalitj' 
rate ranged from 50 to 75 per cent. In this 
war it has dropped to the neighborhood 
of 30 per cent. This includes those djdng 
in the general hospital sometimes weeks 
after their injurj-, and is a tribute to the 
Medical Corps of the Armed Forces of 
'the United States. It is the result partlj" 
of the earl}' and adequate replacement of 
blood loss. It is frequenti}" necessar}^ to 
give blood to those patients in amounts as 
high as 3,000 to 4,000 cc. during the first 
twelve hours. It is also parti}" the result of 
the extensive use of the sulfonamide drugs 
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and penicillin, both intraperitoneally and 
parenterally. More than cither oT these 
factors, it is due, I think, to the high degree 
of technical skill employed by the surgeons 
operating in our fon,vard hospitals. In my 
opinion, the development of the liighly 
trained surgical team consisting of surgeon, 
assistant, anesthetist and surgical nurse, 
often augmented by a medical officer 
trained in the treatment of shock, is one 
of the most significant advances made in 
the field of military surgery during this 
war. The widespread use of such teams in 
the field and evacuation hospitals, oper- 
ating usually within a few miles of the 
front lines, has saved man}' battle casual- 
ties which a few years ago would have been 
considered hopeless from the standpoint of 
military surgery. 

As the mortality decreased, it became 
possible to concentrate on a secondary ob- 
jective, namely, to decrease the high mor- 
bidity associated with these wounds. All 
too often, separation of the laparotomy in- 
cision, retraction of the colostomy and the 
formation of intraperitoneal and sub- 
phrenic abscesses followed the successful 
primary treatment of the wound. Fre- 
quentl}', these complications were suffi- 
ciently serious to jeopardize the life of the 
patient. 

Exteriorization of the injured segment 
of the colon has become an accepted prin- 
ciple in the treatment of the majority of 
perforating wounds of the large bowel, yet 
in 28 per cent of the first group of twenty- 
five cases the colostomy stoma was at the 
level of the skin or beneath when the pa- 
tients were admitted to the general hos- 
pital. In 25 per cent of this group abscesses 
of the abdominal wall, adjacent peritoneal 
cavity or subphrenic space occurred. One 
patient whose original operative note men- 
tioned that the segment of colon had been 
exteriorized with some difficulty, was 
admitted with a markedly retracted colos- 
tomy, pouring feces into a widely sepa- 
rated wound and the adjacent peritoneal 
cavity. The following series of major com- 
plications developed: extensive abdominal 


wall abscess, left pericolic abscess, right 
pericolic abscess, large right pleural elTu- 
sion, right subphrenic abscess, massive left 
pleural ell'usion, left subphrenic abscess, 
and finally empyema of the left pleural 
cavity. He represented a serious diag- 
nostic and therapeutic problem for weeks 
and nearly succumbed on several occasions. 
He did not make a sustained improvement 
until the last abscess had been drained, in 
spite of extensive chemotherapy, penicillin 
and supportive treatment. 

It is obvious that the bowel must not 
only be exteriorized but it must be exter- 
iorized without tension. If there is any 
tension on the exteriorized segment, it will 
inevitably retract regardless of the type of 
support which is used to hold it above the 
skin. Exteriorization without tension as 


well as the formation of a spur of adequate 
length, if such a spur is desired, is depend- 
ent on adequate initial mobilization of the 
bowel. By incising the line of fusion be- 
tween the visceral and parietal peri- 
toneum, and mobilization of the mesentery 
of the bowel to its central attachments on 
the posterior abdominal wall, it is possible 
to exteriorize any segment of the colon, 
terminal ileum or sigmoid at some point 
on the abdominal wall without tension. 
Since all of this dissection is in a relatively 
avascular area, it can usually be carried out 
within a few minutes. (Fig. i.) In mobiliza- 
tion of the right colon, the right ureter and 
the retroperitoneal portion of the duo- 
denum must be identified, reflected pos- 


eriorly and preserved. On the left side care 
rust be taken to reflect the left ureter as 
he dissection is carried medialward; and 
r the splenic flexure is to be liberated, the 
sjunum at the ligament of Treitz should 
le identified and preserved. Upon the 
ompleteness of this initial step a great deal 
f the success of the entire surgical proce- 
ure depends. 

As experience increased and the prob- 
;ms of the forward surgeons were corre- 
ited with those of the men caring for these 
tatients in the general hospital to whici 
hey were evacuated, a decrease in mor- 
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Fig. I. Mobilization of the terminal ileum and ascending 
colon. As the dissection is carried medialward the right 
spermatic arterj' and vein come first into view. The rigiit 
ureter will be found just medial to these vessels. At the 
upper end of the field the retroperitoneal portion of the 
duodenum will be exposed and must be carefully 
reflected posteriorl3'. 


biditj* occurred comparable to that in mor- - 
tality. In this last group of ninety-five 
cases only 1 1 per cent had retraction of 
their colostomy to the level of the skin or 
beneath and only two of these patients had 
associated abscesses, one of the abdominal 
cavity and one of the right subphrenic 
space. 

Double barrel colostomies with loops 
crossed in the form of an "x” and other 
irregularities which were occasionally seen 
in 1943 were not found in this last group 
of patients. No patient in this group was 
evacuated to the United States with his 
colostomy not closed because of technical 
difficulties arising from errors in its con- 
struction. In order to decrease as far as 
possible the high incidence of laparotomy 
wound suppuration and separation in these 
cases, the colostomy was routinely brought 
out through a separate lateral, muscle- 
splitting incision. In spite of this and other 
measures, in 10 per cent of this last group 
of cases there was separation of the wound 
down to the peritoneal level, and in three 
per cent it was complete, exposing the 
peritoneal cavity. However, in five of these 


ten patients, including all of the complete 
separations, the separation was due to a 
strangulating type of figure-of-eight reten- 
tion suture which produced slough of the 
entire fascial suture line in each case. 

The essential objectives and funda- 
mental principles of surgery of the colon 
following battle injuries are the same as 
those underlying surgerj* of the colon in 
peace time. The method of carrying out 
these principles and obtaining these objec- 
tives may necessarily vary considerably. 
It will vary with the type of injury con- 
cerned and may properly within limits vary 
Avith the individual surgeon. 

w 

WOUNDS OF THE CECUM AND ILEOCECAL 
VALVE 

There were nine cases of this type in the 
last series of patients. If the wound is small 
and involves the anterior or lateral wall of 
the cecum, mobilization of the cecum and 
exteriorizing the injured area offers a simple 
way of treating the perforation. If the per- 
foration itself can be exteriorized it will 
not only avoid the possibility of intraperi- 
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Fig. The lacerated right colon has been 
removed and a double barreled ilcocolostomy 
formed. After the dressings have been applied 
to the wound a large rubber tube is 
placed in the terminal ileum for immediate 
decompression, and soiling of the dressings 
and wound prevented by a tight ligature 
around the staggered, devitalized terminal 
ileum and tube. 

toneal leakage, but a cecostomy of this 
type is definitely superior to the average 
tube cecostomy from the point of view of 
function. A well functioning cecostomy is 
particularly desirable if one elects to close 
by suture a perforation in the region of the 
ileocecal valve or in an area of the cecum 
not easily exteriorized. If a perforation of 
this latter type can be securely closed with- 
out impairment of the lumen of the ter- 
minal ileum, it is frequently possible to 
avoid a major surgical procedure by closing 
the perforation and providing a safety 
valve with the establishment of an ade- 
quate cecostomy at the point of election 
in the anterior lateral wall of the cecum. 

It is with extensive injuries of the ter- 
minal ileum, cecum and lower ascending 
colon in which repair cannot be accom- 
plished without undue risk of either leak- 
age or obstruction or both or in which the 
destruction is so extensive that resection 
is the only feasible course that a difference 


of opinion has arisen. I believe that the 
procedure of choice is mobilization of the 
right colon and terminal ileum, exterioriza- 
tion and resection of the injured segment 
and- the construction of a double barrel 
ilcocolostomy spur consisting of the proxi- 
mal uninjured ascending or transverse 
colon and the terminal ileum. (Fig. 2.) It 
is considerably less time-consuming and 
less shocking to the patient than exteriori- 
zation or resection of the injured segment, 
and side-to-side or end-to-end anastomosis 
of the ileum and transverse colon. This 
may be of rdtal importance if one is dealing 
with multiple injuries as is so often true 
in these cases. It also eliminates two 
hazards which must alwaj^s be present 
when this latter procedure is carried out, 
namely, leakage or obstruction at the site 
of the anastomosis. The double barrel spur 
can be clamped on the seventh or eighth 
day following the operation, with prompt 
diminution in the amount of liquid dis- 
charge from the ileum and a rapid improve- 
ment in the appearance of the surrounding 
skin and of the patient. 

The possibility of a high incidence of 
sepsis and separation of the colostomy in- 
cision because of the presence of the open 
ileum with its irritating liquid content has 
been raised as an objection to this proce- 
dure. This did not occur in the six patients 
who came under my care nor has it oc- 
curred in a rather considerable e.xperience 
with an almost identical procedure used in 
the treatment of carcinoma of the cecum 
in peace time. The laparotomy wound 
should, of course, be protected against con- 
tamination by bringing the lleocolostomy 
out through a lateral, muscle-splitting in- 
cision. This has become an accepted prin- 
ciple of war surger}' whene%'er a segment 
of bowel is exteriorized. If desired, a large 
rubber tube can be placed in the terminal 
ileum, held in place by a ligature or purse- 
string suture, and connected to a bottle at 
the side of the bed. This will usually func- 
tion satisfactorily^ for four to five days, with 
little or no soiling of the colostomy dres- 
sing. (Fig. 2.) 
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No complications have been observed as 
a result of the application of a crushing 
clamp to the ileocolostoni}- spur as early 
as the seventh or eighth day following 
operation, and each of these six patients was 
evacuated with his ileocolostomy closed, 
bowels functioning normally and with no 
weakness at the site of the closure. 

The onlj' alternative to this procedure 
which has been recommended for severe 
wounds of the cecum and terminal ileum, 
apart from the seldom feasible primary 
anastomosis between the ileum and trans- 
verse colon with resection or exteriorization 
of the injured segment, is the estab- 
lishment of a tenninal ileostom}”^ in the 
right lower quadrant and exteriorization 
of the proximal end of the colon below the 
costal margin following resection of the 
injured segment. Intestinal continuity is 
later restored bj- disconnecting the ileo- 
stomy, performing an anastomosis between 
the ileum and transverse colon, and then 
closing the colostomy. In mj" opinion, there 
are a number of objections to this proce- 
dure. In the first place, construction of a 
satisfactory terminal ileostomy is consid- 
erablv more difficult than the construction 
of a satisfactor}' colostomy. A terminal 
ileostomy is difficult to fix securely to the 
abdominal wall so that retraction or pro- 
lapse will not occur. If either of these com- 
plications do occur, it necessitates an 
emergency surgical procedure in a patient 
who is in no condition to stand one. If the 
ileostomy does continue to function satis- 
factorily and the patient can be evacuated 
to a general hospital, he still remains a 
serious problem from a medical point of 
view. It is not advisable to subject these 
patients to the hazards associated with the 
evacuation of an ileostomy patient to the 
Zone of the Interior, and they require very 
careful observation even on the wards of 
a general hospital. They present a problem 
from the point of view of ever3'day nursing 
care because of the constant discharge of 
liquid or semiliquid ileal contents. The 
difficulty of maintaining adequate nutrition 
in patients with an ileostomj' is well known. 


3*et in these patients their nutrition not 
onh* must be maintained but it must be 
improved to the point where the}^ will with- 
stand another major surgical procedure to 
restore intestinal continuit}'. 

In certain instances, in spite of the de- 
sirability^ of closing their ileostomy- at the 
earliest possible moment, complications or 
associated injuries may make delay* impera- 
tive. Lastlv, the elimination of the ileos- 
tomy^ and the anastomosis of the ileum 
to the transverse colon, when it is carried 
out, may- have to be performed in the 
presence of adverse intra-abdominal condi- 
tions which could increase considerably^ the 
risk inherent in this procedure. These 
patients have all had varying degrees of 
generalized peritonitis. Adhesions will not 
only- be present but we have obsen^ed at 
postmorten actual collections of liquid pus 
in various recesses of the peritoneal cavity^ 
and between loops of small bowel as long 
as five or si.x weeks following their injury. 

WOUNDS OF THE COLON FROM THE CECUM 
TO THE RECTOSIGMOID 

The treatment of wounds of the upper 
ascending colon, hepatic flexure, transverse 
colon, splenic flexure, descending colon 
and sigmoid will depend largely^ on the 
extent and position of the perforation. If 
the perforation is relatively- small, that is 
I to 3 cm. in size, and involves the anti- 
mesenteric aspects of the bowel wall, ex- 
teriorization of the injured segment as a 
loop colostomy- offers a safe and quick 
method of treatment. As a rule, it presents 
no unusual difficulties with subsequent 
restoration of intestinal continuity^ even 
though at the time of closure it is usually 
necessary- to expose a considerable portion 
of the adjacent peritoneal cavity in order 
to reduce satisfactorily the exteriorized 
segment; and the possibility- of some degree 
of peritonitis, should there be any* leakage 
of the suture line, does exist. I believe that, 
in the future, the principle of exteriorization 
will be modified for wounds of this ty'^pe 
and that most of these small and moderate 
sized wounds of the antimesenteric surface 
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of the bowel will be closed by suture and 
the bowel replaced in the peritoneal cavity 
at the primarjf operation. If the wound 
involves one-half or more of the circum- 
ference of the bowel or if it involves the 
mesenteric border, a somewhat different 
situation exists. Here the exteriorization 
principle is undoubtedly safer and if the 
wound involves the mesenteric border, it 
necessitated complete division of the bowel 
to obtain an adequatelj^ functioning colo- 
stomy. Here we have two segments of 
bowel almost or completely separated, one 
from the other. Exteriorization, with ap- 
proximation of the two loops of bowel bj^ 
one or two rows of sutures so as to form a 
double barrel Mikulicz spur, permits the 
subsequent restoration of intestinal con- 
tinuity b}’ means of a relatively minor 
extraperitoneal procedure. This type of 
closure can be carried out by any surgeon 
in the base hospital with no risk of peri- 
tonitis. (In most of the cases in this series 
closure was made under procaine field 
block anesthesia supplemented by a small 
amount of pentothal sodium intrave- 
nousl3\) If a spur is not constructed for 
one reason or another, intestinal continuity 
in these cases will have to be restored bj'' 
end-to-end anastomosis or by closure which 
will come very close to involving the 
entire circumference of the bowel. This is a 
procedure which even in the hands of 
experienced colon surgeons will probably 
continue to carry an appreciable mortality 
and morbidity. 

It is of interest to note that in two pa- 
tients with severe injury to the bowel, 
impairment of the blood supply led to a 
secondary slough of the exteriorized seg- 
ment. In each case one loop sloughed to 
the peritoneal level and the other beneath 
the skin surface. The two loops, however, 
had been approximated so that following 
the clamping of the remaining spur, ex- 
traperitoneal closure of the colostomy in 
each case was accomplished without diffi- 
culty, leaving ample lumen at the point ' 
of closure. 

It should be emphasized again that re- 


gardless of what type of colostomy the 
operator elects to do, the bowel should be 
sufficiently mobilized so that it can be 
brought out well above the surface of the 
abdominal wall without tension. If a glass 
rod or rubber tube is being used to support 
a loop colostomy, for instance, the bowel 
should merely rest upon the rod or tube. 
If there is any downward pull, the colos- 
tomj' will inevitably retract and the 
morbidity, if not the mortality, will be 
defmitelj'^ Increased. Among the eighty- 
four patients in this second group who 
were ambulatorj’^ and who had had their 
colostomies closed when evacuated to the 
United States, the only instance in which 
there was anjr fecal leakage from the colos- 
tomy wound following closure occurred in 
two patients whose loop colostomies had 
retracted. In one patient with an hepatic 
flexure loop colostomy, the stoma itself 
extended from the level of the skin through 
the abdominal wall down to the upper 
border of the liver. It had retracted and 
closure was made difficult because the 
hepatic flexure had not been completely re- 
leased from its lateral parietal peritoneal 
attachments. A fecal fistula closed within 
four dajrs, but the patient might easily 
have developed a right subphrenic or sub- 
hepatic abscess which would have pro- 
longed his hospital stay considerably. The 
other occurred in a patient with a left 
lower quadrant colostomy in whom sup- 
puration of the colostomjf closure wound 
occurred secondary to osteomyelitis in the 
adjacent ileum. It also closed within a week. 

PERFORATING WIOUNDS OF THE RECTUM 

It is generally accepted that there are 
two essential features in the treatment of 
a perforating wound of the rectum: First, 
the establishment of a colostomy, and 
second, adequate drainage of the perirectal 
space. It is also generally agreed that the 
colostomy should defunctionalize the rec- 
tum for that is the primary purpose of the 
colostomy. A difference of opinion arises 
as to what type of colostomy should be 
established. In my opinion, the vast ma- 
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sority of perforating wounds of the rectum 
can best be handled by mobilization of the 
jigmoid colon, complete division of the 
bowel at that point, and the approximation 
of the two sigmoidal loops by one or two 
rows of interrupted sutures to form a 
double barrel Mikulicz colostomy. Two 
objections to this view on perforating 
wouiids of the rectum have been raised. 
It has been held by some that for severe 
wounds of the rectum, in order to defunc- 
tionalize the distal segment adequately, 
the bowel must not only be divided but 
brought out as two separate colostomies 
with a bridge of skin between the loops. 
I doubt if this is ever necessary except in 
those rare instances in which a large part 
of the rectal wall has been destroyed and a 
permanent colostomy must be considered. 
The amount of feces which will spill over 
into the distal segment from a double 
barrel Mikulicz spur with the bowel com- 
pletely divided is negligible. It was not 
appreciable in any of the cases in this 
series and the rectal perforation healed 
satisfactorily in each instance. It must also 
be remembered that if the sigmoidal loops 
are separated, intestinal continuity will 
have to be restored by an end-to-end 
anastomosis. 

The other objection that has been raised 
is that for small or moderate perforating 
wounds of the rectum, for questionable 
perforations of the rectum, for small per- 
forations of the rectosigmoid which can be 
securely closed and for wounds of the 
perineum, a loop type of colostoni}* with 
an opening made on the antiniesenteric 
border is perfectly adequate. (Fig. 3a.) 
This type of colostomy is said to be more 
easih" constructed and will more readily 
permit the restoration of these patients to 
limited duty in an overseas theater. 

Among these 120 patients, loop colos- 
tomy of this type for perforating wounds 
of the rectum proved far from adequate 
in defunctionalizing the distal segment, 
and whenever a slowly healing rectal or 
perirectal wound necessitated the existence 
of the colostomy beyond five or six weeks. 



Fig. 3. A, a simple loop colostomy with incom- 
plete division of the bowel. It will decompress 
but not defunctionalize the distal segment. If 
the limbs of the colostomj'- happen to fall fairly 
close together as shown, the bowel could be 
completely divided and later a crushing clamp 
applied to the spur, but great care must be 
taken that neither the mesenterj' nor loop of 
small bowel be caught in the clamp, b, double 
barreled Mikulicz type colostomy with com- 
plete division of the bowel. It will defunc- 
tionalizc as well as decompress the distal 
segment and the spur can later be crushed, 
with no danger to mesenterj' or small bowel. It 
differs from a onlj’ in that the bowel has been 
completely divided between clamps and the 
antimesenteric borders of the two limbs united 
by six or eight interrupted sutures. 

they showed an almost unanimous ten- 
denc}'^ to retract. Of the nine cases in this 
group in which a loop colostomy had been 
made for perforating wounds of the rectum, 
only one failed to accumulate feces rapidly 
or slowly in the lower rectal segment. In 
seven of the eight cases in which this oc- 
curred, the perforation remained unhealed 
eight weeks after the injury. Since in all 
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of these cases the colostomy was steadily 
retracting, permitting more and more feces 
to spill over, reconstruction of the colos- 
tomy had to be performed in order to 
keep the wound empty and secure healing 
of the perforation. The sigmoid was 
mobilized, the bowel completely divided 
and a double barrel Mikulicz spur con- 
structed. Two conditions were present in 
each of these patients with non-healing of 
the rectal wound: First, an accumulation 
of feces inside the rectum and second, per- 
sistent suppuration in the perirectal wound 
in spite of adequate drainage. It may be 
argued that these loops were exteriorized 
under tension and undoubtedly in some 
cases this was true. Nevertheless, I believe 
there is a tendenc}^ for the partially 
divided loop colostomy, with no fixation 
except the glass rod originally placed under 
the bowel, to retract after a period of 
weeks. 

. When it is realized that mobilization of 
the colon is particularly easy in the re- 
dundant sigmoid region of which I am 
speaking and that the only additional step 
in the formation of a double barrel spur is 
that the two loops be left in sufficiently 
close contact that the adjacent walls can 
be crushed without injury to the mesentery 
or to the small bowel, it would seem that 
very little additional time or effort is re- 
quired to construct this type of colostomy. 
It has frequently been possible to approxi- 
mate the two loops bj’' a crushing clamp 
and to do an extraperitoneal closure when 
the limbs have not been approximated by 
suture at all or when the limbs have been 
brought into close contact by approximat- 
ing the ligatures on epiploic tabs. I believe 
that it is considerably safer and less painful 
to the patient when the clamp is applied 
if the antimesenteric borders are approxi- 
mated by seven or eight interrupted su- 
tures, uniting the_jj_adjacent longitudinal 
bands. (Fig. 36.) 

The problem of restoring these patients 
to limited duty depends largely on the 
type of individual concerned, the need for 
limited duty personnel in the theater, and 


the presence or absence of intraperitoneal 
injuries which might predispose to the 
subsequent development of small bowel 
obstruction, so frequently seen in patients 
with perforating wounds of the abdomen. 

The muscle and fascia of the abdominal 
wall were carefully approximated following 
the closure of each of these two t3^pes of 
colostomjf and no instance of herniation 
was observed at the time of dischai'ge fol- 
lowing the closure of either loop colostomj' 
or double barrel spur colostom3\ During 
1943 and earh' 1944, when the need for 
limited dutj’^ personnel was most marked, 
several of the patients in the first group 
were restored to various types of limited 
dutj^ such as corpsmen in general hospitals, 
guards at stockades and clerks in base sec- 
tion headquarters. Thej"^ were all patients 
who had had an extraperitoneal closure of 
a double barrel colostom3^ 

It is frequently difficult in these patients 
to be sure that the rectal perforation is a 
small one; and if the size of the perforation 
cannot accurately be determined, it would 
seem desirable to construct a colostomy 
which will keep feces out of that rectum 
as long as it maj' be necessaiy. For small 
wounds of the rectosigmoid which can be 
secureh’^ sutured and for wounds of the 
perineum a loop colostomy' might be pei- 
fectlj' adequate, but here the question must 
arise as to whether a colostomj' is necessary 
at all. 

The onl^f difference of opinion concerning 
the second essential point in the treatment 
of rectal perforations, namely, the drainage 
of the perirectal space, is as to whether 
or not it is necessarj' to remoA^e the coccj^x. 
There were seven patients in this group, 
in each of whom the cocc^w was not re- 
moved at the time drainage was estab- 
lished. No instance of abscess formation as 
a result of inadequate drainage was ob- 
served, nor has it occurred in my previous 
experience with cases of this tj’pe in which 
the coccj'x was not removed. The funda- 
mental principle, however, is the adequate 
drainage of contaminated areas. If, because 
of the particular tj'pe of injury' concerned 
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or because of limited previous experience 
with this type of injury, the operator be- 
lieves that he cannot adequately drain the 
perirectal space without removal of the 
coccyx, he should by all means remove it. 
If, on the other hand, he believes that by 
dividing the fascia propria transverseh* at 
the tip of the cocej-x, carrying the incision 
around into either or both of the levator 
ani muscles if necessarj^ then I think the 
coccyx is better left undisturbed. 

It has been suggested that those pa- 
tients in whom a draining sinus persists, 
leading down to the sacrum, are those in 
whom only a portion of the COCC3W has 
been removed and the base has been left 
attached to the sacrum. If this proves to 
be true, disarticulation of the cocej'x with 
removal of the articulating surfaces, as has 
been recoqim ended, maj' eliminate this 
complication. The fact remains, however, 
that patients in whom the cocc^^x has been 
removed will henceforth have var5'ing de- 
grees of discomfort on sitting, and the 
projecting lower end of the sacrum ma}' 
remain tender long after healing of the 
wound has occurred, 

SUMMARY 

In summary, in this last group of ninetj'- 
fn-e cases there n-ere thirtA'-SLx double 
barrel spur colostomies, lift}' -five loop colos- 
tomies and four cecostomies. No instance 
of spreading peritonitis was seen after 
closure of the loop colostomy* even though 
all were replaced in the free peritoneal 
cavit^^ No complications were associated 
with the clamping of the spur in the thirty- 
six double barrel spur colostomies. No pa- 
tient required a secondary' cecostomy 
following the closure of his colostomy', al- 
though in several patients ^ with a loop 
colostomy on the left side, it was four to 
five day-s following closure before they' were 
able to pass gas by'^ rectum. 

Eleven patients in this group were 


evacuated to the United States with their 
colostomies not closed. Seven of these pa- 
tients had rectal wounds which were not 
healed five to six weeks following their 
injury^ The other four were evacuated 
earN because of an especial need for hos- 
pital beds at the time, and each had asso- 
ciated injuries or complications which 
made closure of their colostomies a second- 
ary^ matter. 

There were no fatalities in the first group 
of patients. In the second group there 
were four fatalities. One patient died sud- 
denly- shortly- after admission from an 
exsanguinating hemorrhage due to a di- 
vided gastroduodenal artery'- which had 
been overlooked at the time the perforation 
in his duodenum had been repaired and 
the perforation in his hepatic flexure of 
the colon exteriorized. A second died seven 
weeks following his original injury’- from 
generalized peritonitis arising from a series 
of abscesses secondary’- to a retracted 
cecostomy^ Two large abscesses in the 
right lumbar gutter were drained but a 
third gave rise to peritonitis from nhich 
he failed to recover. The third patient died 
from a pulmonary^ embolus following lapa- 
rotomy for an intestinal obstruction ten 
day^s after his colostomy- had been closed. 
The fourth patient died several weeks after 
his original injury^ from persistent sup- 
puration in the retroperitoneal tissues. He 
failed to respond to penicillin, chemo- 
therapy^ and drainage of the infected area. 

CON'CLUSIONS 

Marked progress has been made in mili- 
tary- surgery’- during the course of the re- 
cent war. The lessons learned must not be 
forgotten. The problems raised must be 
followed through and the best solutions 
possible be found so that the military- sur- 
geon of tomorrow may begin not where the 
military- surgeon of today' began but rather 
M’ell bey'ond where he finished. 


•■€ 15 ^ 



REHABILITATION OF THE INJURED HAND 

Lieut. Comdr. Sidney Baron Hardy, (m.c.) u.s.n.r. 
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ST. ALBANS. LONG ISLAND, NEW YORK 


B unnell makes the statement that 
“Next to the brain the hand is the 
greatest asset to man, and to it is due 
the de\'eIopment of man’s handiwork.’’ 

Certainly, during this last war man 
has perfected much varied and meclianizcd 
equipment all demanding some degree of 
manipulation by hand and this, in turn, 
has increased the incidence of hand in- 
juries. The instinct to protect one’s face 
and to use the hands to help one to safety 
in the face of danger also subject them to a 
greater probability of injury. Indeed, it is 
hard to conceive that a person could be 
injured in combat who would not receive, 
also, some injury to his hands due to this 
instinct to protect himself. Injuries due 
to these causes augment the large number 
of hand injuries sustained in combat 
as the result of direct enemy fire. 

The incidence of hand injuries which 
have come under treatment on the Plastic 
Surgery Service of this naval activity 
is ever increasing. A comparative estimate 
on this service at any one time would 
reveal that between 20 and 25 per cent 
of the total number of cases are injuries 
of the hand in one form or another. In 
a paper of this kind it would not only be 
impossible but space would not permit a 
detailed discussion of each case of hand 
injury including the preoperative and 
postoperative care in its rehabilitation. 
For this reason, a general picture of the 
entire group of cases will be our aim, 
together with the problems and the solu- 
tions incident to handling them. Typical 
cases in some of the main groups should 
be of interest in bringing out cardinal 
points and in showing ' the actual end 
results we would like to attain. 

It is true that surgery in connection 
with the treatment of the injured hand is 


difficult and many times, after long hours 
of labor, the results are disappointing. 
That is no reason to assume an attitude of 
dislike or discouragement, however, or to 
pass ofi' all hand cases as though they were 
something to be accepted and for which 
little could be done except in only a very 
few selected cases. The satisfaction and 
the gratitude which the patients show 
when we do obtain the desired results 
should stimulate us sufficiently to overlook 
the cases whose end results arc discourag- 
ing. I wonder whether any case was ever 
presented but that something could be 
done to better that condition, even if 
it were only- some minor procedure which 
would satisfy the patient’s desire and peace 
of mind even though it did not actually 
impro\-c the physical condition of his 
hand appreciably. 

The hand conditions as we see them in a 
general hospital here in the States are 
old, of course, and most of them arc healed 
wounds. They have been treated at other 
stations along the line and have been 
sent back for definitive treatment. In our 
discussion, we are referring, in the main, 
to this type of hand and its rehabilitation. 

One could classify the cases of injuries 
to the hand which come under our super- 
vision and treatment, in a general way, 
by grouping them according to the pre- 
dominant type of injury. Of course, in a 
classification of this kind there is always 
some overlapping since many cases present 
a combination of injuries and might fall 
into more than one group, but for the 
purpose of this discussion we make the fol- 
lowing classification: (i) burns; (2) con- 
tractures of all varieties; (3) traumatic 
amputations of the digits; (4) lacerated 
tendons; (5) post-infectious deformities; 
and (6) multiple injuries, involving ten-' 
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dons, nerves and bones. Problems of the 
purely neurosurgical and purely orthopedic 
types are not treated by the Plastic 
Surgery Division and are, therefore, not 
included in these cases. 

Bums. This type of injury includes 
burns caused by all agents and chemicals 
which are capable of producing burns, as 
well as by electrical energy which pro- 
duces a deep burn and involves all struc- 
tures in its path as well as the skin. In 
the average third degree surface burn a 
dense cicatrix forms in healing .which is 
thick, tough and unyielding and prevents 
nomral function of the joints even in 
cases in which no apparent joint injury 
is involved. Most of our cases of burns of 
the hands were on the dorsum of the 
hands and fingers, but in several cases the 
palms, also, were burned with burn con- 
tractures resulting. 

In deep burns of the hands there is an 
involvement of the tendons and joint 
capsules as well as the skin, and with sub- 
sequent contracture, this produces the 
typical burn contracture deformities of 
the hands with hyperextension of the 
metacarpophalangeal joints, flexion of the 
first interphalangeal joint, and, usually, 
hyperextension of the .distal joints of the 
fingers. Contractures develop across the 
web spaces and prevent abduction and 
adduction of the fingers and thumb. Thus, 
the hand is bound in a rigid covering which, 
in time, becomes more contracted allowing 
less use of the joints. Certainly, it is 
desirable to treat these cases as early 
as possible after their initial injury and 
to supply a good skin covering at the 
earliest moment rather than to allow 
them to granulate and to develop extensive 
contractures or to allow healed scarred 
epithelium which is tense and thin to be- 
come excoriated ^yith secondary ulceration. 

Contracliires oj All Varieties. In this 
group we include all contractures of the 
hand due to various etiology: lacerations, 
penetrating objects, shrapnel and bullet 
wounds, in which soft tissue is the primary 
tissue injured and in which heavy scar 


develops with healing. The contracture 
may be superficial and involve onl}" the 
skin and subcutaneous tissue of the hand, 
or it may extend deeper and involve all 
the soft structures underlying it, includ- 
ing tendons. With healing,- in these cases, 
contractures develop and produce de- 
formities of either the flexion or extension 
variety, depending upon their site. Onl}^ 
one finger may be involved, or, if the 
contracture is extensive, several may be 
affected. Conservative treatment, includ- 
ing phjfsiotherapy, seems to improve these 
conditions for a time, but usually the 
condition is not relieved permanently and 
surger}' is ultlmatel}" required. 

Traumatic Amputation of 'the Digits. 
Many of these patients, fortunately, have 
only one or two digits or merely parts of 
digits traumatically amputated, and a 
useful hand can be obtained with the 
remaining digits if the amputation stumps 
are covered satisfactorily. Usually the 
skin over the stumps is thin and atrophic 
or painful neuromas are present which 
prevent even light pressure on these areas. 
Frequently, because of pain, a patient 
will not use the other remaining func- 
tioning digits of his hand with resulting 
joint stiffness which further increases his 
disability. Surgery will relieve these con- 
ditions and even apparent lengthening of a 
short deformed digit can be obtained by 
deepening the adjacent web spaces. 

Lacerated Tendons. We see a number of 
injuries produced by sharp penetrating 
objects which have healed more or less 
per primam but in which the original 
injur}" has divided the tendons, either 
flexors or extensors. In wounds in the field 
it is impractical to do primary tendon 
repair, and, frequently, because the wounds 
are dirty, it is inadvisable to repair them 
later at the station hospital even should 
the patient arrive within twelve hours, 
the so-called relatively safe period for 
primary tendon repair. This gives the 
patient an annoying condition of inability 
to use his finger or fingers which con- 
stantly get in -his way in the ordinary 
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use of his hand. The condition, however, 
is very amenable to treatment and the 
patient can have function restored with 
usually satisfactory results by the surgical 
procedure of secondarj"^ tendon repair 
with tendon graft, A technic of tendon 
grafting is described herein. 

Post-mjectious Deformities. All wounds 
of the hand, if left open, are contaminated 
but fortunately most of them heal Avithout 
apparent extensive infection. There is a 
group of cases in which virulent infectious 
processes develop with destruction of 
tissue and resultant deformities, many of 
which are contracture deformities of a 
general nature. Usually many incisions 
must be made in the course of the original 
treatment at the time of the acute infec- 
tion in order to establish drainage. The 
infectious process destroys the smooth 
gliding action of the tendons if these 
sheaths are invaded and adherent useless 
tendons result. Joint destruction, also, 
is a frequent complication. Thus a digit or, 
perhaps, all the digits cease to function; 
general nutrition is disturbed; and the 
entire hand becomes painful and useless 
as far as function is concerned. 

Multiple Injuries Involving Teridoiis, 
Nerves and Bones. There is a large group 
of combat injuries in which the injury is 
extensive and all the various tissues are 
involved to a greater or lesser extent. 
These cases are combination problems of 
the neurosurgeons, orthopedists and plastic 
surgeons and the problem is one of restor- 
ing all remaining structures to as near a 
functioning status as possible. Extensive 
surface scarring is usually present and the 
circulation is impaired. It is necessary to 
replace the surface covering with a pedicle 
graft after the scar has been excised. 
This improves the general condition of 
the hand. The orthopedic and neuro- 
surgical problems should be corrected 
before the final tendon reconstruction is 
undertaken. 

In evaluating the extent of damage of 
an injured hand, a history of the condi- 
tion together with the previous treatment 


is essential. This takes time and patience 
on the part of both surgeon and patient, 
and frequently a hasty diagnosis as to the 
condition becomes disappointing to both 
surgeon and patient alike when the end 
results are tabulated. Immobilization of 
a part over a period of time produces 
atrophy and functional disability which 
sometimes makes the present picture 
appear more extensive than is actually 
the case. It is of paramount importance 
to make a very careful examination of 
the entire extremity as well as the injured 
hand. Local signs may have remote causes. 
The general condition of the hand should 
be observed, including the circulation, 
general state of nutrition and the atrophic 
changes. The general picture should then 
be outlined. Each part of the hand is 
checked separately for motion, pain and 
sensory disturbance. A^-ray examination 
is imperative to check bone changes and 
deformities. The disability is noted and 
studied, and the anatomical basis for it 
worked out. This is important from the 
standpoint of diagnosis and evaluation 
and, also, from that of its correction. 
When one is able to visualize the pathologi- 
cal condition, one is able to outline the 
procedure to be followed in the rehabilita- 
tion of the hand and to give a prognosis. 
Certainly, one is not justified in subjecting 
a patient to the ordeal of an operative 
procedure which is long and laborious 
and Avill offer him only little possibility of 
improvement. By reviewing the condition 
carefully, the surgeon is able to avoid 
this in most cases. If the hand is nothing 
more than a non-functioning mass of pain- 
ful scarred tissue resulting from wounds 
and subsequent infection, one would be 
performing a surgical feat rather than a 
sound surgical procedure to even attempt 
to rehabilitate it. Perhaps, amputation 
Avith prosthesis Avould be the solution. 

Preoperative Treatment. After electiA^e 
operatiA'-e procedure is decided upon, cer- 
tain preoperatiA’^e care is necessary. The 
original injury must be AA'ell healed. No 
induration or reaction of tissue to healing 
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Fig. I. A and b, preoperative photographs showing heavy dense burn scarring 
approximately five months after injurj-. 


should be present. In the case of a tendon 
injury, three to six months should elapse 
before secondary repair. When the initial 
wound heals per priinam, it is sometimes 
advisable to go into the hand within two 
months so that the divided tendons may 
be brought together, but in most of the 
severe hand injuries there will still be 
induration of tissues and stiffness of 
joints. 

This is best taken care of by physio- 
therapy. Good joint motion is essential 
and until tendons can be repaired ■ for 


active joint motion, passive motion with 
physiotherapy^ must be carried out. Phy^sio- 
therapy'^ also improves the circulation 
which, in turn, increases the nutrition of 
the hand so that induration disappears 
and scar tissue softens. In cases in which 
heavy'^ scarring is binding and acts as a 
constriction — a condition which interferes 
with nutrition — a preliminary^ operation 
is necessary^ in which the scar tissue should 
be removed and good tissue covering 
supplied in the form of a pedicle graft. 
Our aim is to restore function and good 
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sensation and, certainly, these cannot be 
restored ultimately without first improving 
the nutrition of the hand. Frequently, 
joints are painful and, perhaps, tem- 
porary'^ .splinting will be necessary before 
physiotherapy is begun. This will quiet the 
joints which otherwise might be aggravated 
if physiotherapy were applied to them. 

The patients arc encouraged to take 
occupational therapy also as an adjunct 
to physiotherapy. In this way they do 
manipulations Avhich are fairly complicated 
but they do them while interested in the 
projects on which they arc working, which 
minimizes the constant reminders to move 
the joints. Thus, joint movements and 
active muscle e.\erciscs arc carried out 
effectively and without conscious effort. 
This preoperative treatment prepares the 
patient for surgery and enables the surgeon 
to make a better evaluation and prognosis 
of the case. 

OPERATIVE TREATMENT 

Hand surgery is always difficult even 
when optimum operative conditions are 
available. Good lighting and suitable 
draping material, of course, are necessary'. 
The hand should have a so-called “sterile” 
preparation which consists of shaA'ing, 
soap and water scrubbing with trimming 
and manicure of the finger nails, and 
should then be washed in alcohol and 
wrapped in sterile towels the afternoon 
before the operation. The operative field 
is prepared using routine skin antiseptics. 

General anesthesia is our anesthetic of 
choice, and most of our operative pro- 
cedures are performed under sodium pento- 
thal anesthesia. 

It is essential to use a tourniquet during 
the dissection stage of the surgery' in 
order to provide a bloodless field in which 
to work and not to damage important 
structures as well as to aid in making a 
clean anatomical dissection. An ordinary- 
blood pressure cuff is used over a band 
of cotton, care being taken to apply' 
the tourniquet snugly' and smoothly. The 
blood pressure cuff is supported with gauze 


bandage and an Esmarch tourniquet is 
used to express the blood in the hand and 
forearm before inflating the cuff. While 
the Esmarch tourniquet is in place, the 
blood pressure tourniquet is inflated to 
between 240 to 260, and, after clamping 
the tube to secure the pressure, the 
Esmarch tourniquet is removed and the 
operation is started. 

Incisions arc made in the hand and on 
the digits along the flexion creases and 
not over points of pressure. Mid-lateral 
incisions arc made along the digits. Good 
exposure should be obtained without un- 
necessarily long incisions. It is extremely' 
important to be gentle in retracting skin 
flaps and in handling normal structures in 
order not to traumatize the tissue, thus 
minimizing the formation of postopera- 
tive scarring. All scar tissue should be 
removed if subsequent tendon work is to 
be done, or if it is to be done at the same 
procedure. Meticulous care in handling 
uninvolvcd tendons should be exercised 
to prevent scarring or damage to their 
gliding mechanism. 

These are all small points, and y'ct a 
great difl'erence is noted in postoperative 
results for their observance. The technic 
of tendon grafting and suturing employ'ed 
is included in this article in a case report. 

After exploration and exposure of the 
pathological condition, the procedure is 
decided upon. If it is found that bone or 
joint conditions are involved, that work 
should be corrected first either by' the 
orthopedist or by' the surgeon if he is 
equipped to handle the situation. At a 
later stage the nerve and tendon repair 
can be done in that respective order. 

If e.xtensive scar tissue is present and 
the skin is adherent to underly'ing struc- 
tures, a pedicle graft is used to cover the 
defect after e.xcision of the scar. The 
pedicle graft is usually' turned up from 
the abdomen in cases in Avhich the palm 
of the hand is iiiA'olved and turned down 
from the abdomen in cases in which the 
dorsum of the hand is involved. Tfiis 
provides a good covering and subcutaneous 
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Fig. 2. A and b, final postoperative photographs taken approximate!}* two 
months after last skin grafting procedure. 


fat under wkicli tendons can glide and 
also healthy tissue to replace the scar, 
thereby improving the general nutrition 
of the hand. Subsequent operations for 
nerve work or tendon grafting can then 
be approached through healthy tissue. 

After the dissection is complete, the 
tourniquet can be released and the bleeding 
points ligated. Frequently, during the 
dissection, vessels which are cut can be 


ligated at the time, thus avoiding un- 
necessary bleeding. After hemostasis is 
secured, tendon grafting or whatever pro- 
cedure is contemplated can be done. If it 
is desirable to do this work under the 
tourniquet, it can be reapplied in the 
same manner as previously described. 
It is well to remeniber that after release 
of the tourniquet pressure should be main- 
tained on the wound with moist sponges 
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Fig. 4. 


Fig. 3. Preoperative photograph showing contracture deformity. 
Fig. 4. Attachment of abdominal pedicle to hand. 



for five minutes because of the initial 
hyperemia. This saves unnecessary clamp- 
ing of oozing points and then only active 
bleeders need be secured. 

After the operation is completed, careful 
closure of the wound is necessary using 
subcuticular sutures and small suture 
material for skin closure with many closely 
spaced sutures. The suture material which 
we generally use is fine silk for ligatures 
and subcuticular sutures and fine silk 
for skin closure. A pressure dressing is 
always necessary in hand surgery to 
prevent undue oozing and hematoma from 
developing postoperatively. This can be 
accomplished by applying fine meshed 
gauze to the surface of the wound and 
fluffed gauze which can be compressed 
with gauze bandage. If fixation of the 
part is necessary, a molded plaster or 
metal splint can be applied. The dressing 
need not be excessively bulky so as to 
lose the effectiveness of the splint. 


The operative procedure for excision of 
burn cicatrix of the hands and skin 
grafting is done under the same conditions 
as any other hand surgery. A tourniquet 
is used when scar tissue is dissected away. 
The scar tissue is excised completely down 
to a good base, care being taken not to 
expose the tendons but allowing the peri- 
tendonous tissue to remain so that the glid- 
ing motion of the tendon is preserved and 
its function is not disturbed. Usually 
the burn does not involve the tendon except 
in cases of very deep burns or electrical 
burns. The grafting procedure and the 
dressing are included in detail in a case 
report. 

POSTOPERATIVE TREATMENT 

Elevation of the limb postoperatively 
for any surger}' done on the hand is essen- 
tial in order to minimize postoperative 
discomfort and swelling. Inspection of 
the wound can be done about seven to 
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Fig. 5. 




Fig. 5. Pedicle after revision. 

Fig. 6. Double exposure photograph four months postoperatively showing 

range of motion. 


ten days postoperative!}" by opening the 
bandages without disturbing the hand 
and forearm from its splint. Sutures 
can be removed at this time and the 
dressing folded together again and re- 
bandaged. Elevation of temperature, pain 
and throbbing sensation in the hand, of 
course, call for inspection of the hand at 
any time. The primary dressing after 
grafting can be done on the sixth to the 
tenth day at which time the sutures and 
skin overlap can be removed. 

In the case of tendon work, fixation of 
the hand in plaster for three weeks without 
motion is maintained and support is 
then given by elastic bands. Then physio- 
therapy can be started. The patient is 
encouraged to move his hand actively 
immediately after its removal from the 


cast with elastic traction used as a safe- 
guard against sudden pull on the healing 
structures. In skin grafting procedures for 
burns under the usual conditions of “take,” 
motion can be started within two weeks. 

Physiotherapy for periods of months 
is essential postoperatively before final 
results can be evaluated. Improvement 
can be expected for six to twelve months 
or perhaps even longer. Occupational 
therapy to -engage the patient in intricate 
manipulative work And hand exercises 
are all very essential. Good physiotherapy 
treatments with the patient’s full coopera- 
tion are essential for good results. 

CASE REPORTS 

Case i. A Typical Bum Case of Hand 
Injury: This case involving the entire dorsum 
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Fig. 7. Showing the ends of the flexor tendons 
exposed, a, distal end of the flexor digitorum 
profundus: b, proximal end of the flexor digi- 
toruni profundus; c, proximal end of the flexor 
digitorum sublimis; d, digital nerve and vessels. 



Fig. 8. View showing incision made in the wrist. 
Involved flexor digitorum sublimis tendon iso- 
lated under clamp. 


of both hands and fingers is a typical burn case. 
The patient sustained third degree burns of 
both hands in a gasoline explosion aboard ship. 
The granulating areas were allowed to epi- 
thelialize and on admission to this station all 
areas were healed. Heavy burn contractures 
were present over the dorsal surfaces of the 
hands and fingers preventing full flexion of 
the metacarpophalangeal and interphalangeal 
joints of the fingers and thumb. (Figs, i and 2.) 
Grafting of the right hand was done five 
months after the burn ; each hand was done at a 
separate operation. The entire scar tissue was 
dissected away using a tourniquet and sodium 
pentothal anesthesia, care being taken not to 
remove the peritendonous tissue. Incisions 
were made in the web spaces to deepen them. 
The tourniquet was released and hemostasis 


secured with No. 0000 white deknatel silk, and 
the tourniquet re-applied while the skin graft 
was sutured into position. Split thickness skin 
grafts of .018 inch thickness cut with a Padgett 
dermatome were used to cover the denuded 
surface. Darts were eut in the graft over the 
web spaces and sutured into place in the de- 
nuded areas between the fingers. Suture ma- 
terial used was No. 0000 black deknatel silk. 
Approximately one and three-fourths derma- 
tome drums of skin were used for the right hand 
and approximately one drum of skin for the 
left. Unless the webs are deepened and grafted, 
contractures will develop across them. In spite 
of this procedure, minor corrections of the web 
are often necessary, as was true in this case. A 
pressure dressing was applied consisting of a 
single layer of xeroform gauze over which were 



Fig. o. The flexor digitorum sublimis tendon has been Fig. io. Proxim.al suture of tendon graft complete, 
pulled through and is to be used as tendon graft to 
establish continuity between divided ends of the 
profundus. It is divided at the wrist and proximal 
end allowed to retract. 
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Fig. II, Distal suture line of tendon graft completed. Fig. 12. A thin, v^eil-like piece of tissue from the 

fascia lata of the thigh has been secured and 
wrapped around the tendon graft in its entire 
e.vtent as well as beyond the suture lines. It is 
fixed in position using fine silk sutures. 


placed moistened saline sponges and machin- 
ist’s waste secured with gauze bandage with 
the hand and fingers in a fle.ved position. After 
tlie dressing was completed, the tourniquet was 
released. In using the tourniquet the graft site 
is bloodless; hematomas do not form under the 
graft while it is being sutured in place or before 
the pressure dressing is applied. 

The “take” of the grafts was practically 
complete. The primary dressing was done on 
the sixth postoperative day, at which time all 
sutures and overlaps of skin graft were removed. 
Daily dressings using light pressure were done 
thereafter. Physiotherapy treatments were 
started about the fifteenth postoperative day. 

The same operative technic was employed 
on both hands, with the left one being grafted 
about one month later. A minor grafting pro- 
cedure was done to the web spaces between the 
thumb and index finger of the right hand and 
between the fingers of the left hand about two 
months later. 

A good covering replaced the heavy burn 
scar and full function of the hands was 
restored. 

Case II. Contracture Deformity oj the Hand: 
This case demonstrates a contracture deform- 
ity which was deep and involved the flexor 
tendons. While the case is relatively simple, 
involving the flexor tendons to one finger, it 
includes the principles of repair which might 
apply if the entire hand were involved in the 
same condition. The patient received lacer- 
ations of his hand across the distal palm on its 
ulnar side and proximal portion of his little 


finger with division of the flexor tendons near 
the base of the finger. Primar}'- tendon repair 
and digital nerve suture were done and, with 
healing, scar tissue formed and contracture 
resulted with flexor deformity of the little 
finger. The finger was carried in about 50 per 
cent flexion. There was no active flexion action 
present in the interphalangeal joints. 

The first plastic procedures were done one 
year after injury under sodium pentothal anes- 
thesia and using a tourniquet. All scar tissue 
in the finger and the distal palm was removed 
as well as the scarred part of the flexor ten- 
dons, leaving the proximal ends of the flexor 
tendons free in the palm and the distal end of 
the unscarred flexor digitorum profundus ten- 
don free in the finger. The insertion and the 
adjacent proximal inch of the flexor digitorum 
sublimis tendon was remo\'’ed since it was in- 
Amlved in the scar tissue. An abdominal pedicle 



Fig. 13. Repair completed; reconstructed re- 
straining ligament shown. 
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was used to cover llie defect. The pedicle was 
divided fifteen days postopcratively and a final 
revision done later. Active piiysiotlicrapy was 
started fifteen days after the iicdicle was re- 
vised to keep the joints in active condition. 

Four months later a tendon graft was done 
to establish continuity of the (Icxor digitonim 
profundus tendon to this finger. The distal 
portion of the llcxor digitonim profundus ten- 
don was exposed by an incision along the 
lateral attachment of the pedicle graft on the 
little finger. The proximal ends of the flexor 
tendons of this finger were exposed through an 
incision in the distal llcxion crease of the palm 
and the tendon graft was done using the flexor 
digitonim sublimis tendon. 

The tendon graft was sutured using the 
Bunnell method of tendon suture with fine silk. 
The wounds were closed using fine silk as 
subcutaneous sutures and closely spaced inter- 
rupted sutures of fine black silk for skin ap- 
proximation. A pressure dressing using fluffed 
gauze was applied and the hand was fixed in 
a plaster splint with flexion of the wrist and 
normal flexion of the fingers for three weeks 
postopcratively. The wounds were inspected 
by unfolding the dressing on the tenth post- 
operative day when the sutures were removed. 
The dressing was again secured. 

When the cast was removed the patient was 
allowed to move his finger as much as he was 
able with active motion. A light elastic band 
connected with a thread through the finger nail 
and attached to the wrist protected the finger 
from too forcible extension. This remained in 
place for one week and was applied only at 
night for one more week. Physiotherapy was 
started the fifth postoperative week. Four 
months later the function had been restored to 
about 75 per cent of the normal range. (Figs. 3 
to 6.) 

The following series of photographs show the 


technic of tendon grafting used. It will be 
noted that this series of photographs arc not 
those of the actual procedure done in the case 
report but demonstrate a similar condition of 
tendon grafting where the ring finger was 
involved. (Figs. 7 to 13.) 

COMMENT'S 

Rehabilitation of the injured hand is in 
most instances probably one of the most 
difllcult tasks which the surgeon is called 
upon to perform. By careful examination 
and planning, together, with meticulous 
surgery, this work can be accomplished 
with satisfactory results in many cases. 
Good cooperation on the part of the 
patient in taking active hand exercises 
and following physiotherapj' treatments 
is most essential for good results. 
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BONE SURGERY OF THE HAND 


Lieut. Col. Spencer T. Snedecor 

MEDICAL CORPS, ARMY OF THE UNITED STATES 

HE severely mutilated hands caused without tendon action. Bone surgerj'^ itself 
by the havoc of war have left many was not indicated unless it would restore 
types of residual deformities and dis- added usefulness to the hand, and it had 





Fig. 1. A, loss of thumb and first two fingers; b, 
transfer of third metacarpal onto greater 
multangulum. 

abilities to be dealt with. In civilian 
practice these were comparatively rare. 
On the Orthopedic Service at the Valley 
Forge General Hospital many such hands 
were encountered. 

Bone surgery of the hand is the restricted 
title of this paper because inclusion of the 
associated surgery of the skin, tendons, 
muscles and nerves Avould be far too com- 
prehensive and may be dealt with sep- 
arately. It should be clearly understood, 
however, that in nearly all of these cases 
bone surgery_played onl}" a part, and some- 
times but a small part, in the rehabilitation 
of the hand. 

Before any surger}!^ was begun on the 
hand a most eareful evaluation of its 
prospective function Svas made. For in- 
stance, a finger without sensation was a 
pretty useless prospect unless the nerves 
could be restored. So also was a finger 








Fig. 2. A, shrapnel riddled scar full of scar tissue; 

B, bone block between first and second meta- 
carpals to hold tliumb in opposition. 

to be considered alwaj^s in relation to 
the whole. 

Needless to say surgery of the bones 
could not be performed on the hand 
through scar tissue. Good skin with sub- 
cutaneous tissue was a necessary pre- 
requisite for this work. In deep hand 
wounds, such as are illustrated here, nearly 
always a full thickness skin graft was 
needed. This was done by the plastic 
service beforehand, either bt’- local or 
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A B A B 

Fig. 3. A, loss of three fingers plus mal-union of phalanx Fig. 4. A, dislocation of first metacarpal; 
of iiidex finger and loss of opponens power in thumb; b, reduction. 

B, rotation osteotomy of first metacarpal to aid 
opponens action and correction of alignment of 
phalanx by osteotomy. 


remote flap methods. After this was 
accomplished it was important to decide 
upon the next surgical procedure. Usually 
the bone work came after the skin grafting 
because it formed the basic structure upon 



Fig. 5. a, dislocation ofTirst metacarpal and part 
of greater multangulum and also 90-dcgrec 
angulation of third metacarpal fracture; h, 
reduction of first metacarpal with excision of 
blocking remnants of second metacarpal; mal- 
alignment of third corrected later. 

which to build the action of the fingers. 
Occasionally, nerve grafts or neurolysis 
were performed earlier or at the same time 
as the bone work. Tenolysis, tenorrhaphy 
or tendon grafting were sometimes also 
performed with the bone surgery. Between 


each such procedure a considerable interval 
of active use was given to restore the func- 
tion of the hand as far as each intermediate 
step would permit. 

THUMB 

Loss of a thumb could sometimes be 
partiallj' compensated for. If just the two 
phalanges were gone, 'the web between the 
first and second nietacarpals was deepened, 
and a fair grasping and holding digit was 
shaped out of the first metacarpal and the 
thenar tissues. Three or four successful 
cases of this type confirmed the usefulness 
of this plastic procedure. 

However, when the first metacarpal was 
also gone, a far more serious handicap 
resulted because a hand without a thumb 
is quite useless. Therefore, some type 
of thumb reconstruction was worth while. 
Case I illustrates how such a problem was 
met. Fortunately in this patient, a large 
amount of soft tissue had been preserved 
and the second metacarpal was available 
for a bone graft because the index finger 
had also been amputated. This useless 
metacarpal was transferred over to the 
thenar side and set into the greater 
multangulum. In the event that this meta- 
carpal had not been available a tibial graft 
could have been used. 
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Fig. 6. a, dorsal angulation of metacarpal fractures; n, correction with improved flexion at meta- 
■ carpophalangeal joints. 



A B 

Fig. 7. A, loss of fourth and fifth fingers with mal-union of the second and third 
metacarpals; n, corrected alignment of metacarpals. 


The loss of the opposition action of the metacarpals and held in place by a Kirsch- 
thumb m Case ii, was caused bj* the ner wire. A similar problem was met in 
destruction of the thenar muscles and a Case iii, when opposition of the thumb 
dense scar contracture. This was over- was also lost because of scar tissue con- 
come by freeing the scar and bringing tracture. In this instance the thumb and 
the thumb around into an opponens remaining finger possessed fair flexor and 
-position. To hold it there a small bone extensor power and after freeing the scar 
block was taken from the tibia, was an osteotomy was performed at the base of 
wedged down between the first and second the first metacarpal and the shaft rotated. 
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Fig. 8. A, non-union of fourth metacarp.il; b, dual bone grafts. 


This permitted it to move into a position 
of opposition to the index finger when later 
a tendon transplant was done to motivate 
it. 

Dislocations of the base of the first 
metacarpal were not uncommon. Ob- 
viously a thumb could not function when 
the first metacarpal had slipped up into the 
wrist as in Cases iv and v. The reductions 
were not easy but they were held in place 


by Kirschner wires and fortunatel}’^ thejr 
did not tend to recur when the wires were 
removed in five or six weeks. 

METACARPALS 

Malunion of metacarpal fractures could 
be a real problem. Case vi was an e.xample 
of the severe handicap which often followed 
the dorsal angulation of the metacarpals. 
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Fig. 10. A, non-union of fifth metacarpal and mal-imion of proximal phalanx of fourth finger; b, 
tibial bone graft notched into proximal shaft and doweled into phalanx, sacrificing the joint; 
corrective osteotomj' on phalanx performed later with flexor tendon graft. 


In such a position the heads of the meta- 
carpals had dropped fonvard and the whole 
intrinsic muscle mechanism of the fingers 
was thrown out of gear. This resulted in 
severe extension contractures of the meta- 
carpophalangeal joints which were intrac- 
table, despite forced use and many types 
of traction apparatus. True lateral .v-raj'^ 
views were helpful to illustrate this de- 
formity and the correction of this mal- 
alignment was well worth while, although 
the final result was tempered by whatever 
residual deficiency existed in the intrinsic 
mechanism. It was often necessary at 
operation to do a c'apsulectomy on the 
collateral ligaments of these joints in order 
to obtain 90 degrees of flexion and also to 
run Kirschner wires through the heads of 
several metacarpals to hold them up in 
place until healing occurred. Further it 
was found advisable postoperatively to 
maintain, the metacarpophalangeal joints 
in a position of 90 degrees flexion for two 
or three weeks in order to prevent the 
recurrence of these extension contractures. 
At the same time active use of the pha- 


langeal joints was encouraged to prevent 
stiffness of the fingers. 

Lateral angulation of the metacarpals 
also left a deformity which had to be 
corrected. Case viii shows a terribl}'^ 
mutilated hand with complete loss of the 
fourth and fifth fingers along with their 
metacarpals. The second and third nieta- 
carpals were grossl}'^ distorted but their 
alignment was corrected as shown in the 
illustration. 

BONE GRAFTS 

Non-union with loss of substance of 
the metacarpal was a common finding. 
A number of cases are presented to illus- 
trate the different t3'^pes of bone grafts 
Avhich were used to fill in these defects. 
Case VIII shows one of our earlier types. 
Two small dual grafts were used in order 
to grip both open ends in a vise which was 
held by a screw. Further experience 
developed two simple and more satis- 
factory methods of matching the grafts 
with a fair degree of self fixation, \^fllen 
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A B 

Fig. II. A, useless remnant of index finger with 
loss of head of second metacarpal; apparent 
non-union of their metacarpal but at operation 
it was found to be firmly united; b, removal of 
second metacarpal and transplant of distal 
half of fifth metatarsal onto shaft of third 
metacarpal after restoration of joint space. 

the head or the base of the metacarpals 
was involved a hole was gauged into it 
and the end of the graft was doweled to 
fit and was then tapped in snugly. In 
fractures of the shaft of the metacarpal 
the donor and recipient ends were notched 
in opposite planes with a small rongeur so 
that they locked firmly when jammed 
together. One or two Kirschner wires were 
usually inserted transversely through nor- 
mal and fractured bones to give added 
strength to the fixation. 

The closer to the normal length the 
metacarpals could be restored, the better 
was the ultimate ' function of the hand. 
Therefore, if there was anj^ hope of stretch- 
ing out the distal end, preliminary skeletal 
traction was used as in Case ix. A partial 
restoration of length was accomplished 
and then a graft was inserted. Case x also 
Illustrates an earlier experience with a bone 
graft from the tibia to replace the loss of 
the distal half of a metacarpal. In this 
instance the joint was sacrificed in order 
to provide bony support to the finger. 

Such a disadvantage from sacrificing 
a metacarpal-phalangeal joint of an im- 
portant finger led us to the experiment of 
Case XI. This officer had been completely 
blinded, and his finger function was truly 
important. The index finger was already 



A B 

Fig. 12. A, loss of fourth and fifth metacarpals 
and carpal bones leaving intact fingers with 
sensation and tendons; n, v-shaped bone 
graft. 

missing so that its metacarpal stump was 
removed to eliminate scar and to make a 
smooth cleft between the thumb and 
middle finger. The space formerly occupied 
by the head of the third metacarpal was 
filled with dense scar tissue which had to be 
meticulously dissected out and a soft 
tissue covering prepared. The distal half 
of this fifth metatarsal was then borrowed 
for the graft and was notched into the 
proximal end of the metacarpal and fixed 
with a Kirschner wire. It seemed worth 
while to try this procedure because pre- 
vious experience had shown such uniform 
success in metacarpal grafts. This single 
contact graft grew perfectly and the joint 
moved well. The flexor tendon had re- 
mained intact. Later after union of the 
graft and motion in the joint had been well 
established, an extensor tendon graft was 
added and the finger functioned very well. 

The problem of complete loss of the 
fourth and fifth metacarpals as well as 
some of the carpal bones was met in Case 
XII. Here the index and middle fingers were 
badly damaged by scarring and stifl' 
joints. Ironically, the fourth and fifth 
fingers were left in good condition with 
intact tendons and nerves despite the miss- 
ing metacarpals. A v-shaped bone graft 
was inserted to support these fingers. 
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ABC 
Fig. 13. A, palmar scar; b, loss of half of fourth metacarpal plus loss of sensation and tendons in finger; c, 
elimination of fourth finger with its metacarpal shaft and transfer of fifth metacarpal onto base of fourth. 



Fig. 14. .A, loss of fourth finger with deformity of third metacarpophalangeal joint surfaces; b, 
excision of shaft of fourth metacarpal and transplant shaft of fifth onto its base; arthroplasty of 
third metacarpophalangeal joint. 

TRANSFER OF METACARPALS shifting the metacarpals. Cases xiii and 

Many times the loss of one finder has show ttvo instances in which the fifth 
had an adverse effect on the intrinsic metacarpal has been shifted over on to 
muscle mechanism of the adjoining digits. base of the fourth. The problem in 

Scar contractures intervened and ofttimes Case xiii can readily be appreciated, 
the abnormal flexor pull angulated the The distal end of the fourth metacarpal 
finger. To counteract this effect it seemed was missing and the finger was without 
wise several times to “close” the hand by nerA*e and tendon supply. So it was sacri- 
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A n c 

Fig. 15. A, front of split hand; n, dorsum — third metacarpal missing; c, transfer of second metacarpal onto 

base of third to close split. 



A ■ n ’ c 

Fig. 16. A, mutilated hand with bad scarring which had to be excised; n, deformity of proximal 
phalanx of middle finger; c, correction by osteotomy. 


ficed and the fifth finger was moved over to 
take its place by shifting that metatarsal 
over on to the base of the fourth. Enough 
skin and soft tissue were thus made avail- 
able to excise the palmar and dorsal scars. 

Case XIV was similar except that the 
ring finger was already missing. The fourth 
metacarpal was removed and the fifth 
was shifted over on to the fourth base. 

On the other side of the hand in Case 
XV, the second metacarpal was shifted 
over onto the base of the third in order to 
close a cleft hand. The result in all of these 
transfers depended upon the quality of 
the remaining intrinsic muscles and varied 
inversely with the amount of scar tissue 
present. In general this operation was 
found to be a definitely helpful procedure 
for the proper Indications. 


ARTHROPLASTY 

Numerous arthroplasties of the meta- 
carpophalangeal joints were done and one 
is shown in Case xvi which also had the 
transfer of the metacarpal. The base of 
the first phalanx was trimmed up neatly 
and the sleeve mechanism around it 
adjusted. In other cases the deformed 
heads of the metacarpals were reshaped. 
The results in both these types of arthro- 
plasties of the metacarpophalangeal joints 
were quite good. Plastic cups were tried 
but were found to be unnecessary in so far 
as preventing adhesions, and to have the 
active disadvantage of slipping around. 
The most important factor was discovered 
to be the preservation of an even balance 
in the intrinsic muscles and freedom of the 
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sleeve mechanism so that the finger did 
not tend to angulate to one side when 
flexed. 

The successful graft of the metatarsal 
head with its intact cartilaginous surface 
into the metacarpophalangeal joint in 
Case XI, led to the surmise that this pro- 
cedure could be carried along to further 
usefulness in restoring damaged meta- 
carpophalangeal joints. Arthroplasties of 
the phalanges were not successful as a rule 
because they left unstable joints. . When- 
ever necessary, such damaged joints were 
fused, especially in the little finger, at 
the optimum position of 45 degrees of 
flexion. 

OSTEOTOxMIES 

A rotation osteotomy of the first meta- 
carpal to bring the thumb into opposition 
was shown in Case iii. A second glance at 
this case will show that a rotation osteo- 
tomy was also done on the first phalan.x of 
the index finger to correct angulation. 
Case V had an unusual mal-union of 90 
degrees of the metacarpal shaft fracture 
which had to be corrected to improve the 
function of the metacarpophalangeal joint. 
In Case x a successful osteotomy of the 
proximal phalanx of the fourth finger was 
performed in order to prevent the finger 
from flexing away out of line, and at the 
same time a flexor tendon graft was 
implanted successfully. Case xvi likewise 
shows clearly the advantage of an oste- 
otomy for a deformed phalanx. The scar 
was excised, the mal-union broken up 
and this finger straightened out very well. 
The method of fixation after these oste- 
otomies was usually to insert short ends of 
Kirschner wires either obliquely or longi- 
tudinally through the ends and leave 
them until union occurred. 

CARPECTOMY 

An extreme condition of flexion con- 
tracture (Volknian’s type) of the fingers 
and wrist followed a lesion of the brachial 




Fig. 17. A, severe ischemic contracture of wrist 
and hand; b, tendon length obtained . by 
carpectom3S functional position by fusion of 
hand to radius by sliding bone graft from 
radius into third and fourth metacarpals. 

arter}" and radial nerve in Case xvii. 
Sufficient tendon length for fair finger 
action was obtained by a carpectomy. A 
sliding bone graft from the radius across 
to the third and fourth metacarpals fixed 
the hand in a functional position so that 
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the weak muscles could exert fair power 
on the fingers. 

SUMMARY 

Many deformities and handicaps of 
the hand require bone surgery of different 
types. Bone grafts have been used to form a 
first metacarpal, to make a bone block 
between the first and second metacarpals, 
and in many varied forms to make up loss 
of bone substance in metacarpals. A meta- 
tarsal head with its cartilaginous covering 
was successfully transplanted onto a meta- 
carpal shaft to form a new metacarpo- 
phalangeal joint. 

Mal-union of metacarpals often required 
correction by osteotomies to realign the 
metacarpal heads and restore the intrinsic 
muscle function. Rotation osteotomies 


were also useful to correct mal-union of 
both metacarpals and the phalanges. 

Closing in of the hand by metacarpal 
shifts onto the bases of their vacant 
neighbors was discovered to be an advan- 
tageous procedure under proper indications. 

Simple arthroplasties of the metacarpo- 
phalangeal joints were practical and rea- 
sonably successful. 

CONCLUSION 

A series of hand problems have been 
presented in which various types of bone 
surgery have accomplished an improve- 
ment of function in severely deranged 
hands. Practically'’ no failures of union 
have been noted either after osteotomies 
or bone grafts. 
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T he treatment of aAmIsion wounds 
of the hands and feet in a general 
hospital functioning in the Mediter- 
ranean theatre of operations during World 
War II presented definite problems which 
necessitated a closure technic providing a 
thick fatty skin cover tvithin the shortest 
period of time. AH of these wounds were 
either penetrating or perforating; tendons, 
nerves and bones were exposed. In most 
cases the bones were fractured and often 
fragments were missing. While many 
of the cases were clinically clean imme- 
diately after debridement at evacuation 
hospitals, all were contaminated and many 
were infected by the time the general hos- 
pital was reached. Unless covered with a 
skin layer early, exposed tendons and 
bones soon became necrotic. To prevent 
further loss of the deep tissue structures, 
and to provide for the earliest functional 
results, all skin grafting technics were 
investigated. 

■ The free grafts, Thiersch, split skin and 
full thickness could not take o^'er the above 
mentioned deep structures. A fat contain- 
ing pedicle t^-pe of graft was consequently 
indicated which would (i) cover exposed 
bone, tendon or deep irregular muscle de- 
fects, (2) not adhere to the underlying 
structures, and (3) not contract excessively. 

Three such types of tissue co^*ers were 
available; the contiguous skin flap, the tube 
and the flap grafts. The contiguous skin 
flap or the utilization of the tissue adjacent 
to the Avound was limited because of the 
relative immobility and inelasticity of 
the tissues of the hands and feet due to the 
paucity of subcutaneous fat. This was espe- 
cially true for large wounds. 

The tube graft was an ideal technic for 
covering but required at least three, and 


more often, additional operations to cover 
a defect. To decrease the number of the 
operations required the flap graft was rein- 
vestigated and used instead of the tube 
graft. 

The flap graft repair was first described 
by the Indians who used the forehead as a 
donor site for the repair of facial wounds. 
Tagliacozzi in the sixteenth centurv, made 
use of the arnl as a donor site for similar 
repairs. This general method of skin trans- 
fer remained the common form of grafting 
up to the beginning of this century when 
Filatov tubed flaps to allow transfer of 
large amounts of tissue, usually from the 
chest or abdomen, to distant parts of the 
body. Except for certain types of cases, 
the flap graft was gradually discarded for 
the tube graft. 


Table 1 

AVVI.SION WOUNDS OF THE HANDS AND FEET 


1 

1 

Flap 
Re- 
j pairs 

1 

Combined Flap 
and Split Skin 

Split 

Skin 

1 

Hands 

i 34 

0 

J 5 

Feet 

1 

[ 12 

f ; 

; 1 

i 

3 

Total flap repairs 49 
Total wounds 78 

14 


As the name implies, the flap graft is 
simply a flap of skin, subcutaneous tissue 
and fat which is raised from a relatively 
non-functioning area and while maintain- 
ing its nourishment through an attached 
base, is sutured on three sides and its un- 
dersurface to the defect. When sufficient 
blood supply from the defect site has en- 
tered the skin graft, the flap is severed from 
the donor site and becomes part of the new 
location. 


373 
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Fig. I. Diagram of section through skin. Diagram illustr.atcs the 
location of the large vessels in the fattj' tissue. One can sec how 
thinning the flap could easily cut the blood supply. 


Wounds of the hands and feet presented wall do not go beyond the linea alba. The 
defects which could be brought -to the donor flaps were thick and included all layers of 
sites with relative ease obviating the neces- skin and fat down to Scarpas fascia; this 
sit}' for tubing. An ideal situation was thus fascial layer was not included in the flap, 
presented for the use of the flap graft. All deep blood vessels were definitely in- 

cluded by this procedure. (Fig. i.) The 
TECHNICAL CONSIDERATIONS bulkiness of the graft was not considered 

Donor Sites Jor Hand Dejects. The usual at this time since the cosmetic factor 
donor site was the abdomen. Practically all was considered unimportant. The fat, if 
flaps were cut with the pedicle facing pos- trimmed at all, was carefully cut so as to 
teriorly or diagonally superiorly, so as to avoid vessels of any size. In some of our 
allow the lower thoracic and posterior lum- early cases, while attempting a cosmetic as 
bar vertebral vessels to enter the flap. On well as a functional result, neglect of this 
occasion when Indicated, the flap base was important fact led to edge necrosis. The 
directed superiorly or infcriorly with the size of the flap varied considerably; we did 
source of blood supply coming from either not exceed the rule of “ length no more than 
the thoraco-eplgastric vessels or the super- three times the width” but always tried to 
ficial iliacs coming up to anastomose with get the widest pedicle possible. The flaps 
them. At no time were flaps cut across the cut were larger than the defect only because 
midlinc since the vessels of the abdominal the pedicle of the flap had to bridge the gap 
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Fig. 2. Marked avulsion wound of the first web space, witli comminuted fractures of the 
first phalanges and the first metarcarpal. Tendons, both e.vtensors and fle,\-ors of the 
first and second fingers were e.xposed. There was a loss of part of the tendons of the first 
finger. Wounded by shrapnel, the wound was debrided the same day. The patient was 
admitted to General Hospital fifteen daj’S later. On the twentj’-third day, he was seen 
bj- the plastic service and accepted. On the twentj'-fifth da}’' a second debridement was 
done, necrotic tendon was trimmed and the wound was greatly decreased in size by 
undermining and sliding contiguous flaps. On the twenty-ninth day the hand was 
attached to an abdominal flap and severed from the abdomen on the forty-third day. 
On the si,\ty-third day a fusion of the first metacarpal phalangeal joint and the inter- 
phalangeal joint was done because of non-union. The hand healed rapidlj’- thereafter 
and the patient was placed to b duty on the 103rd day. Illustrations show the resulting 
function. Had the patient been seen by the scrvdcc sooner, many days in time would 
have been saved. 


between the donor site and the defect. The 
graft size had to include, therefore, an 
easil}" mobile pedicle as well as the defect. 
A loose pedicle was important to avoid pull 
on the graft when the hand was placed on 
the abdomen. The part sutured to the de- 
fect was placed with normal skin tension, 
since we believed that an oversized graft 
would contract and compress the small 
vessels causing venous stasis. An under- 
sized graft under tension would strangulate 
the entering blood suppl}*^ and cause ar- 
terial avascularity and necrosis. . 

Do7ior Sites for Foot Defects. The an- 
terior, lateral and medial aspects of the 
thigh were chosen as the best donor sites for 
the foot defects. In most cases the base of 
the flap was placed in the superior direc- 
tion. However, in cases in which the defect 


was on the lateral aspect of the foot or 
ankle, a retrograde flap was raised, the 
blood supply coming from the rich plexus 
of vessels about the knee. 

In search for a more comfortable donor 
site, the lower leg was considered but found 
unsuitable for several reasons. The subcu- 
taneous tissue contained little fat, a limited 
blood supply, and lacked contour for 
large defects. Another disadvantage was 
the lack of silent areas on the leg. An}’- 
flap raised would uncover tendons or bones, 
which in turn would ha\"e to be covered by 
a fatty layer. Still another disadvantage 
was the disturbance of the sensory nerves 
when tissue was removed; this was not onl}’^ 
annoying to the patient but might make 
him susceptible to further ti'auma. An ad- 
ditional disadvantage was the possibility 
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of vasomotor disturbances often associated 
with surgery of the legs. Some peopk/have 
a high vascular tone and are sensitive to 
vasoconstrictor effects of cold, pain and 
trauma. The operation of lifting a flap and 
then placing the leg in a confining cast for 
any length of time can be followed by a 
serious increase of vascular constriction, so 
serious in some cases as to cause necrosis of 
tissue when least expected. 


Table ii 

DISTRIBUTION OF HAND DEFECTS REPAIRED BY FLAPS 



No. 

Cases 


8 


6 


7 

4. Combined dorsal and volar flaps for perfo- 

2 

5. Dorsal flap only for severe perforation 

6. Defects post-amputation with exposures of 
bones and tendons. 

a) Longitudinal hand amputation of ist 

[ 

2 

b) Longitudinal amputation of 5th meta- 

2 

c) Longitudinal amputation of 4th and 
5th metacarpals and 4th and 5th fingers 

d) Horizontal amputations of Nos. 3, 4, 5 
fingers, exposing heads of metacarpals. 

e) Amputation and exposure 2nd meta- 

carpal; loss of skin dorsal and volar 
surfaces 

1 

I 

f) Same as above only 3rd metacarpal 
involved 


g) Same as above only 4th metacarpal 
involved 


h) Same as above only 5th metacarpal 
involved 

I 



When there was doubt in our minds as to 
the circulation of the flap, either because of 
the position or the size, we resorted to the 
delaying technic. The technic of delaying 
is merely the principle of a gradual rather 
than a sudden reduction in blood supply. 

The ideal technic called for two delays. 
The primary consisted of two parallel lines 
along the side of the flap, cutting down to 
deep fascia and undermining along the 
entire size of the required flap. The second 
stage was the connection of these two lines. 
Lifting the whole flap on all sides but the 


base in one stage might cause necrosis at 
the distal end because of lowered blood 
supply. The cutting of the blood supply 
from its sides and from below forced dila- 
tion and engorgement of the blood vessels 
coming through the base pedicle. The 
vessel arrayed themselves longitudinally 
and enhanced the circulation for the 
eventual transfer. We usually waited seven 
days before the next stage. 

All flaps raised were of a single pedicle 
type. A double pedicle would have sacrificed 
mobility of flap tissue, making it difficult to 
cover the extremity wounds; then, too, the 
early repair of the donor site would be ham- 
pered, since undermining and closure of the 
flap defect site when attached on two ends 
could be difficult. Lastly, since the extrem- 
ity would have to be placed under a double 
pedicle flap, the flap itself would have to be 
cut much larger to accommodate the thick- 
ness of the extremity. 

Recipient Site. Only frankly necrotic 
tendon and bone were surgically removed 
before a flap was placed over the defect; in- 
fected tendons were not dfebrided. If A.'-ray 
showed an osteomyelitic process in com- 
minuted pieces of bone, the pieces were re- 
moved at a secondary debridement. All 
granulation and early scar tissue was re- 
moved, making sure there would be no 
barrier for new blood vessel penetration. 
Fresh skin edges were cut and then slightlj'^ 
undermined to facilitate suturing to the 
flap. Since many wounds were of the burst- 
ing as well as the lacerating type, the size 
of the defects could often be decreased by 
undermining the adjacent skin edges, slid- 
ing or .rotating that tissue and then sutur- 
ing. Not only did this decrease the size of 
the flap to be raised, but also gave a regular 
edge to the wound. In some of the large foot 
defects, it was thought advisable to de- 
crease the size of the defect because of the 
difficulty in obtaining sufficient flap from 
the thigh. We combined a flap and split 
skin technic. Since the tissue of the foot 
does not lend itself to contiguous sliding or 
stretching, a heavy split skin graft (.024 
of an inch) was taken by dermatome and 
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Fig, 3. Illustrations showing the technic of flap application. Ci shows the hand defect 
being decreased in size. Cn shows the abdominal flap being raised, all layers of the fat 
down to Scarpa’s fascia. Cm illustrates the closure of the abdominal donor site prior to 
application of the flap. Civ demonstrates the placing of deep sutures from the fatty 
underside of the flap to the depths of the wound of the hand. Cv shows the final closure 
of the flap, using the skin subcutaneous suture described in Figure 5. 


“pasted” by the gum acacia technic^ on the 
superficial “silent” part of the wound, 
where there were no exposed tendons or 
bones. After seven days, when the graft 
was firmly taken, the flap was then sutured 
into position to cover the rest of the defect. 
It was customary at the first stage to raise 
and delay the flap on the thigh. 

OPERATIVE TECHNIC 

Hand Flap. After the hand defect was 
debrided and perhaps decreased in size, a 
tourniquet being used to get a bloodless 
field, a pattern was made bj^ placing a piece 
of sterile paper or lead foil over the wound 
and cutting it to shape. The hand was 
brought over to the abdomen so that the 
direction and the size of the flap, including 
the pedicle, could be marked out on the 
abdomen. The hand was then withdrawn 
and the flap lifted in the manner described. 
With the flap protected by a layer of gauze 
saturated in saline, the defect left by the 


flap raising was partially closed by marked 
undermining along Scarpas fascia and then 
sliding or rotating the edges together with 
little to moderate tension; deep sutures 
of No. 00 catgut were used. The closure 
was made up to the base of the pedicle, 
taking care to avoid constriction of the 
base. A small uncovered area was always 
left near the pedicle; this was left open 
until the final repair. The skin was then 
closed with cotton or silk interrupted 
sutures. 

The flap was now read}' to be sutured to 
the defect; the hand Avas brought over to 
the abdomen again. Suturing of the flap 
to the hand began with the use of No. 20 
cotton sutures running from the skin on 
the most superior edge of the defect to the 
underlying fatty tissue proximal in the flap; 
ties Avere knotted on the skin edge. To 
anchor the fatty part of the flap to the 
deep uncoA’-ered structures, progressive 
layers of No. 00 catgut sutures AA^ere placed 
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Fig. 4. A and b, pre- and postoperative pictures of a severe perforat- 
ing wound of the hand, requiring a dorsal flap only. At the time of 
flap attachment, the wound was decreased in size by undermining. 
About one-fifth of the third metacarpal was removed at the time of 
debridement. The entire second metacarpal was exposed in the 
wound and was also fractured. While the dorsal second and third 
tendons were exposed, the patient could perform well with the 
second finger and have flexor motions with the third finger after 
the flap was attached and the wound healed. 


from the fatty underside to the depths of 
the defect, obliterating the dead space. It 
was often difficult to find a good suture 
hold in the depths of the wound, but all 
attempts were made to have the fat in 
direct contact with exposed bone and 
tendon. At this time a narrow rubber tissue 
drain was placed deep in the wound to the 
outside, allowing for any accumulative 
drainage. The pedicle was inspected last to 
insure freedom from compression. 

Foot Flap. A similar technic was fol- 
lowed for the defects of the foot. The 
closure of the thigh donor area often pre- 
sented additional problems, since the skin 
of the thigh is not as abundant or mobile as 
the abdomen. Extensive undermining had 
to be employed. When the flap was very 
large and the closure impossible, a partial 
closure was done; the final healing was 
completed by applying a split skin graft 
when the flap was detached three weeks 
later. To insure the proper position of the 
flap, the foot was first brought over to the 
thigh and exact size and position marked; 
while suturing the flap to the foot defect. 


the assistant held the foot in the correct 
position at all times to prevent pull on the 
flap. 

Postoperative Fixation. Fixation pre- 
sented several problems. In hot climates 
plaster of paris or adhesive was associated 
with uncomfortable sweating and skin 
irritability. The hand fixations were ulti- 
mately placed in a balanced traction under 
a Balkan frame, as shown in the Figure lo. 
Although this required that the patient 
remain in bed for three weeks, the final 
results and the great comfort were com- 
pensating factors. 

A plaster of paris hip spica was the only 
fixation that was suitable for the foot flaps. 
The padded spica was applied immediately 
after the operation, the assistant or the 
surgeon himself holding the foot in the 
correct position to insure that there be no 
tension on the pedicle. Because of the 
abnormal position of the foot and the 
weight of the spica, ample reinforcement 
of the cast was obtained by adding braces. 
(Fig. 1 1.) A window was cut in the cast as 
soon as the plaster set; this was important 
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for observing the pedicle and the flap. If, 
because of shifting the position unknow- 
ingly, there was tension on the pedicle, 
the cast would have to be removed and 
then reapplied. 

Postoperative Course. The onij' dressing 
applied to the flap was a layer of boric acid 
ointment gauze strips; the exposed fatty 
undersurface of the pedicle was coA'^ered in 
a similar manner. The wounds were in- 
spected each day, the drains loosened and 
finally withdrawn b}^ the fourth day. There 
was usually a moderate exudate present 
from the exposed fatty pedicle and the 
donor site, but this could be readily 
cleaned with alcohol and redressed with 
boric acid strips. While the hand wounds 
were no problem, the foot defects, because 
of access only through the window cut in 
the cast, could not be cleaned far down 
around the donor sites. However, that 
seemed to make no difference toward the 
final results. 

The hand cases suffered no discomfort at 
all from the balanced traction, having 
freedom of movement without any body 
encumberances. The foot spica cases com- 
plained of severe muscle spasms for txvo 
days or so, but responded favorably to 
morphine of codeine; by the third day the 
discomfort was minimal. To help the pa- 
tient move about with his cast, a Balkan 
frame v’ith handle bars for gripping was 
set up. 

On the twenty-first day after the attach- 
ment of the flap, the pedicle was severed 
in one stage and the defect completely 
closed. The donor site was completely re- 
paired at this time by applying a split skin 
graft if necessary. Almost all of the ab- 
dominal defects could be closed by under- 
mining. Many of the thigh sites were 
closed bj’^ the combined closure and graft 
methods. 

Anesthesia. Practically all the hand 
cases were performed under brachial block 
anesthesia; the abdominal flaps were block- 
ed with novocaine i per cent without 
adrenalin. All the foot flaps were operated 
upon under procaine spinal anesthesia. 



Fig. 5. Illustration of the final skin suture which 
prevents cutting off of the flap circulation. The 
defect edge is undermined a bit. The cotton 
suture goes through the defect skin, taking in all 
layers up to the fat. The suture then passes 
through the subcuticular tissues onl}’^ of the flap 
and returns to the defect skin in a similar manner 
as first inserted. When tied on the defect side, 
there is no cuticular cutting or compression by 
the sutures. 

COMMENT AND ANALYSIS OF RESULTS 

There can be little doubt as to the neces- 
sity of grafting exposed tendons and nerves 
with a fatty cover. Since past experiences 
have shown that such uncovered deep 
structures became necrotic unless covered 
early, we attempted flaps even when thej^ 
were infected. We had hopes of avoiding 
further destruction. To have procrastinated 
Avould have meant months of delay before 
the deep wounds could heal by secondarj^ 
intention; during this time infection and 
necrosis would continue to spread through 
e.xposed bones and tendons to contiguous 
tissue with disastrous results to function. 

The principle of Colonel ChurchilF on 
multiple blood transfusions and penicillin 
protection for improved wound healing has 
enabled us to bring the patient up to 
optimal condition. We even dared to cover 
wounds heretofore considered surgicallj^ 
unsound. Every patient had his hematocrit 
and hemoglobin brought up to normal. 
During.the early stages of e.xposed tendons 
and bones and during the first few days 
after the application of the flap, penicillin 
(25,000 units) Avas giA’^en ever}'^ three hours. 
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Fig. 6. Wound of Achilles tendon, with exposure and three-quarters 
loss of the Achilles tendon. The tendon was partially necrotic; a 
flap graft covered the defect. Above the (lap can be seen a split skin 
graft covering a superficial wound defect. 
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Fig. 7. Severe avulsion wound of dorsum of foot with 
fractures of second, third and fourth metatarsals. The 
lateral one-half of the foot was considered a silent area 
and was covered with a split skin graft .024 of an inch. 


The medial part of the 
heavy flap. 

Occasionally, after using the necessary 
precautions in raising a flap and suturing, 
we were doubtful about the circulation. 
These cases were subjected to the fluroscene 
test, as described by Boyd and Lange.'* 
Briefly it consisted of the intravenous in- 


vound was covered with a 

jection of lo cc. of 5 per cent fluroscene 
and viewing the flap under a special fil- 
tered ultraviolet light having a wave length 
of 3,600 u. If the attached flap showed a 
color change from deep purple to a golden 
hue, the circulation was good. Any dark 
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area in the flap indicated some nutrient 
obstruction and necessitated suture loosen- 
ing or replacement of the flap in some way 
to avoid tissue necrosis. 

Our early flaps were attached fourteen 
days before being severed from their donor 
sites; several patients had skin edge 
necrosis and in one case about 50 per cent 
of one flap was lost after severance. After 
six cases, we e.xtended our attachment time 
to twentv-one da vs and thereafter had 
little trouble. The increase in time also 
obviated the necessity for partial flap sev- 
erance and so avoided an extra operation. 

Excluding burn cases, we had seventy- 
eight cases of avulsion wounds of the hands 
and feet which required grafting. Forty- 
nine of these cases were deep wounds with 
exposure of tendons and bones or both. 
The majority had compound, comminuted 
fractures associated with the wounds. 
These forty-nine patients were grafted by 
the flap graft technic; thirty-four were 
cases of wounds of the hands, while fifteen 
foot defects were closed in the similar 
manner. Of the latter, three flap grafts were 
combined with split thickness free grafts 
over the superficial “silent” parts of the 
Avounds. Table i shoAvs distribution of the' 
cases and the types used. 

Forty per cent of the cases AA’hen first 
coA'ered AA'ith the flaps shoAved some degree 
of mild cellulitis Avhich cleared AA'ithin three 
daA's. We belieA-ed that the presence of a 
drain into the depths of the Avound per- 
mitted the drainage of some accumulated 
material and helped the graft take. Four 
cases AA'ent on to frank pus drainage and 
had to haA-e clamps inserted under the flap 
to remoA'e a piece of necrotic tendon 
or bone; the grafts healed uneA^entfulIy 
thereafter. 

Taa'O cases had through and through 
AA’Ounds of the hands AA’ith skin aAUilsion on 
both dorsal and A’olar surfaces. With OA’-er- 
enthusiasm, Ave laid a double flap from the 
abdomen, coA’ering the dorsal and palmar 
defects of the hand at the same time, as in 
a sandAA’ich. In each case aa’c had a cellulitis 
folIoAA’ed by drainage of pus; aa'c had to de- 



Fig. 8. Perforating avulsion wound of hand, with 
partial loss of #4 metacarpal, both extensor and 
flexor tendons =4, exposure and fraetures of #3 
and metacarpals, exposure of =3 and #5 
flexor tendons. After admission to the service, 
the fourth finger was removed and the hand 
narrowed. A combined dorsal and palmar flap 
was laid down at the same time. Because of 
purulent drainage, the dorsal flap was detached 
allowing sufficient drainage and healing of the 
palmar flap. AAflien the palmar flap was severed 
from its pedicle, the dorsal flap was reattached 
witii good healing of the hand. 

tach the dorsal flap and alloAv it to fall in 
its original bed. In both of these cases, the 
volar defects AA^ere larger in e.xtent than the 
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Fig. g. Avulsion loss of the os c.ilcaneus witli skin defect. The upper 
one-hnlf of the wound was covered with a split skin graft, .024 in. 
thickness, and one week fitter the flap was applied to the defect. 



Fig. ro. Balanced hand fixation showing the 
plaster of paris partial cast, padded, running 
from mid-arm to about three inches above the 
wrist. A metal u bar is incorporated in the 
plaster at the region of the elbow, while from 
the distal end of the cast, another metal bar 
extends straight out beyond the hand defect. 
The bar at the elbow and the distal bar are 
attached to weights supported by a Balkan 
frame, giving fixed position and comfort. 

dorsal defects. With free drainage estab- 
lished, the volar flaps went on to complete 
take. After these flaps were severed from 


their base on the twent3'-rirst daj’’, the dor- 
sals were relifted and immediatelj' at- 
tached; these in turn went on to a complete 
healing. 

The foot wounds, as was expected, pre- 
sented the greatest problems. The cast ap- 
plication had to be meticulouslj’’ performed 
to avoid tension of the pedicle. The 
wounded foot, due to vasomotor instability 
and the immobile flexed position of the 
knee in the fixation cast, exhibited mild 
degrees of congestion, which cleared in 
everj' case within a da^^ or so. The greatest 
problem was the slov' breaking down of the 
cast and the gradual pull of the pedicle, 
separating the edges of the flap from the 
wound defect. In trwo cases, the casts broke 
within two daj's, and had pulled the flaps 
about half way off the defects. These pa- 
tients were reoperated upon, the flaps 
lifted, refreshened and reapplied with good 
results. 

All attempts were made to decrease the 
size of the foot wounds. Some parts of the 
defects were superficial and could easilj' 
tolerate a free graft. In such cases, a thick, 
split skin free graft, .024 of an inch, was 
applied one week before the flap was at- 
tached. In three of such cases, the thigh 
flap was raised and resutured in a delajnng 
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Fig. 1 1. Illustrates the foot fixation cast. The cast is a strongly 
braced spica from the hips to the foot and contains a window 
cut out to sliow the entire flap. 


process at the same operation. One -week 
later by the time the flap was sutured on, 
the split skin was firmh' fixed and healing 
well. (Fig. 7.) 

Funclional Results. No patient was ob- 
served for jnore than 170 daj's after in- 
jury; most were either discharged to dutj'- 
or evacuated Atithin ninety days. Our re- 
sults, therefore, had to be considered from 
a short time viewpoint. 

A revicAV of our Tables will reveal that 
thirty-four cases involved the hands; of 
these, eight had severe finger injuries. Where 
tendons or joints Avere exposed, the usual 
results Avere fingers Avith Avarying degrees of 
limited motion. For those patients AAuth 
complete fixation of the joints, coA'-ering the 
Avounds AAnth a flap retained the fingers in 
the optimal function Avith prime consider- 
ation giA^en to maintaining the grasp 
position. 

Six cases had AA^ounds of the first A\^eb 
space Avith partial losS of the adductor, 
lumbrical and interosseii muscles; Ave fin- 
ished AAUth excellent functional retention of 
prehension (opposition betAA^een thumb and 
finger) in all of these cases. 

Three patients lost their thumbs; one 
had an exposed first metacarpal bone AA'ith 
granulating tissue instead of a AA'eb space. 
The latter AA'as repaired by partially dis- 


secting along the lumbrical and interoseii 
muscles, freeing the first metacarpal and 
creating a neAV Aveb space by placing an 
abdominal flap in the sulcus; the functional 
result Avas good. No attempts AA^ere made to 
build neAV thumbs for tAA^o of our patients 
aaAio lost their first metacarpals as Avell as 
the thumbs. 

The flaps OA^er the palm and dorsal hand 
defects resulted in healed AA^ounds. Hoaa^- 
eA’-er, in all of our cases, since tendons AA^ere 
complete^'' destroj'^ed, motion to the fingers 
supplied by those tendons AA^as lost. Further 
tendon transplanting aa^ouM haA^e to be 
done at a later date. 

The remainder of our hand patients haA^- 
ing exposed bones shoAA^ed good grasping 
functional results after the AA^ounds Avere 
healed. 

It AA'as difficult to evaluate our feet cases, 
those AA'ho did not haA'e much bon}' damage 
AA'ere able to AA'alk AA'ith no trouble. The pa- 
tients AA'ith loss of bony substance did com- 
plain of pain on standing. We haA'e had no 
folIoAv up on these cases after eA'acuation to 
America. 

Early Physical Therapy. To ensure 
early function in hand AA'ounds, a definite 
functional program AA'as instituted. Since 
our regular physical therapy department 
AA'as OA'erburdened, a nurse experienced in 
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the problems of the plastic-maxillofacial 
service was assigned to full time care of all 
hand cases. The treatment concerned itself 
with passive movements of the fingers as 
well as constant encouragement in active 
motion. As soon as the patient was placed 
in his fixation position for the flap graft, the 
nurse would spend the necessary time to 
encourage the patient to use his uninjured 
but stiff fingers. Four days after the flap 
was severed from the pedicle and com- 
pletely sutured over the defect, the patient 
was started on warm saline soakings, the 
nurse assisting in active and passive 
finger movements. (To measure progress, 
time permitting, goniometer readings were 
taken.) Individual elastic cuff apparatus 
were made to give continuous motion to the 
fingers. Made of plaster of paris, shipping 
carton baling bands and the cuffs of dis- 
carded surgical rubber gloves, this type of 
traction could be used for any joint by 
adjusting the lines of direction. The patient 
could play against the elastic traction and 
have forced active motion. (Fig. 13.) To 
start earl^f skilled acts, the nurse would 
advise and direct the patients on all 
kinds of games which required the use of 
fingers. 

SUMMARY 

I. Forty-nine cases of flap graft closures 
were performed for deep wounds of the 
hands and feet, with good functional 
results. 


2. The very early cover of exposed in- 
fected tendon and bone is advocated by the 
use of this technic. 

3. The flap graft technic is quick and 
sure of take in covering wounds of the 
hands and feet with a fat-containing skin 
cover. 

4. The principles of multiple blood trans- 
fusions and penicillin therapy are believed 
to be important adjuncts in the graft take. 

5. Early physical therap}' for optimal 
function is a full time job for a trained 
nurse or assistant who understands the 
problems. 

The author wishes to thank Colonel 
George Dixon, Major Arthur Weinberg 
and Captain Benjamin Hoffman for their 
assistance and advice ‘in this series of 
cases; Sergeants Schwone and Ryan for 
their tireless labors in doing dressings and 
making mechanical apparatuses. 
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SPLINTS AND CASTS IN THE TREATMENT OF WAR 

INJURIES 


Boardman Marsh Bos worth, m.d. 

BRONXYILLR, NEW YORK 

N O one will question that the avail- criteria by which proposed splints and 
ability and proper use of splints and casts were judged. It was a matter of the 
casts in the treatment of war in- greatest good for the greatest number and 
juries are important factors affecting nior- a few methods which could be readih' 
bidity and mortality. It is also a fact that standardized and uniforml}^ practiced had 
many of our doctors who in civil practice to be chosen, regardless of the training or 
rarely or never had occasion to apply a preference of an}" one man. 
splint became familiar with them in the Naturally the requirements in one thea- 
course of their war experiences. What hap- tre or portion of it differed from those in 
pened then as regards the use of casts and another and a good deal of flexibilit}" in 
splints becomes understandable. The sud- the approach to the problem had to be 
denly expanded medical corps had to learn preserved. In view of this the subject of 
the hard way, by trial and error. Mistakes splints and casts in the treatment of war 
occurred early in the game but with ac- injuries can perhaps best be taken up 
cumulating experience they were avoided, under three general headings: Emergency 
much was eliminated by directive and Splinting, Transportation Splinting and 
gradually a good deal of essential stand- Definitive Splinting, according to the 
ardization crept in. particular echelon of command which is 

During the course of four war years in under consideration, 
the army medical corps I worked at dif- 
ferent times as surgeon in a Clearing Sta- emergen'c\ splinting (battalio.n aid 

tion, Field Hospital, Surgical Hospital, st.xtion) 

Evacuation Hospital and numbered and Here, right in the so-called “front lines,” 
named General Hospitals. I soon learned where the injury was sustained and the 
that I had to adapt my civilian fracture wounded man received his first medical aid, 
experience to the peculiar exigencies of there existed, theoretically at least, the 
war surgery with its mass production golden opportunity to prevent further 
methods, long chain of evacuation, seg- shock and tissue damage by the intelligent 
mented treatment and division of surgical splinting of a major wound. I saj" “theo- 
responsibility. Methods of splinting and retically” for unless one has actually served 
cast application which had proven valuable as a Battalion Aid man or worked closely 
at home with one patient under the control with them he can not possibly comprehend 
of one doctor in one hospital throughout the variet}' and e.xtent of the obstacles and 
the period of treatment could not in most difficulties that ha^^e to be overcome. Such 
instances be used for wounded soldiers who things as weather (wind, rain, snow, hail, 
were cared for by dozens of different doc- fog, heat and cold) and terrain (mud, sand, 
tors, who faced a long tedious journey rocks, bogs, woods, rivers and mountains) 
which was pretty rough in spots and whose merely add to and complicate the mortal 
fractures, wounds and extremities were hazards of mines, booby traps, barbed wire, 
very easily lost sight of in the constant strafing, shell and small arms fire which 
shufile and change from one hospital to Battalion Aid workers had to face. Then 
another. there were such tactical factors as rapid 

Safety, simplicity and security were the movements forward or back, communica- 
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Fic. I. ImprovFi’tl shoulder spic.i for compound 
hndly coniminuterl elbow fr.iciure. Patient 
ready for sixty mile evacuation from cleatintt 
station the mornintt after surpery. ‘Plus illus- 
trates an error in cast tx-chnic which was not 
uncommon in the early tlays of field o))cration. 
The forearm should have been much lower and 
closer to the body so as to avoid interference 
with an overhanpint; stretcher; Mahtar, 
Tunisia, February, 1043. 

tion, transportation and supply wiiich were 
constantly clianging. 

It was one thing to find a wounded 
G.L at night — for the largest part of this 
work had to be done under cover of dark- 
ness — and quite another to apply an ade- 
quate splint in the field and carry a 175 
to 200 pound soldier back to our own lines. 
Now as a matter of fact regulation army 
halfring splints were usually available in 
the Battalion Aid Station. Our medical 
corps men were well trained and highly 
proficient in their application, and they 
used them whenever it was humanly pos- 
sible to do so. 

Of course, there were occasions when, 
due to extraordinary circumstances, regu- 
lation splints were not to be had in the 
field. In a number of instances clever im- 
provisation by Battalion Aid men achieved 
effective splinting. The soldier’s rifle was 
sometimes .tied alongside his broken leg 
w'ith his belt and strips torn from his 
clothing; or a broken arm was sw'athed to 
the body with his blouse. Sticks and boards 
were similarly pressed into service in 



F'lf.. A. Gohlthw .liti- fritiuc impriivi--('<l in ihr 
fii-hi from cr.ilc'. .md ••jirinp h-.ivcs of ;i jeep; 
Ar/cw, .Mperin, Novcmln-r, n. Mrcnm- 

lim-d vrf-ion of s.iiiif ipiichl.v wchlrd by ."in 
oidn.mcc outfit from scr.ip mct.d in the field; 
Feriami, 'I'linixin, .\])ril, 1043. 

emergencies. These uerc recognized as 
purely stoj)gaj> and temporary expedients 
but they were preferable to no attempt at 
immobiliz;ition and they rcfiectcd credit on 
the stretcher bearers. 

Plaster was not cmjiloycd forward of 
Clearing Stations and Field Hospitals 
where the jjrimary mtijor surgery was done. 
Not only was it physically impracticable 
but it was believed that wounds should 
not be encased in plaster until they had 
been rendered surgically clean. So in World 
War 11 our regulation army halfring splint 
(successor to the Thomas splint) proved 
itself a God-send to men in the Battalion 
Aid and Collecting Stations. They had it, 
they knew how to apply it and they used 
it. There can be no doubt of the great 
number of lives and limbs which were pre- 
served by this simple apparatus. 

TRANSPORTATION SPLINTING (PRIMARY 
SURGICAL INSTALUATIONS 

In this war most of the primary surgery 
was done in Surgical, Field or Evacuation 
Hospitals and it was in these installations 
that more adequate methods of splinting 
had to be devised for purposes of trans- 
portation. Here was the first opportunity to 
employ a material which could readily be 
adapted and molded to the needs of the 
individual case. When the pressure was on, 
patients with fractures were operated 
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Tig. 3. A, sinijjle fracture of lower tliircl of liumenis after three attem]}ts at closed reduction and 
external splinting, n, same after open reduction and internal splinting in the Zone of Communication. 


upon and evacuated within twenty-lour to 
forty-eight hours and they were usually 
at a hospital in the Zone ofCominunication 
for more definitive treatment within an 
added three to five days. So the halfring 
splint was in most instances replaced after 
surgery by some simple form of plaster 
splint. As it was realized that his cast would 
usually be removed upon the patient’s ar- 
rival at a hospital further back, it was not 
elaborated upon nor was valuable time lost 
in an attempt to secure anatomic reduction 
of a fracture. 

Great attention, however, was paid to 
certain fundamental points. All casts were 
required to be well padded, especially over 
bony prominences such as tuberosities, 
condyles and malleoli. As has been pre- 
viously stressed,^ the unpadded cast tech- 
nic, while elTicient in certain skilled hands, 
has no place in field surgery. A corollary 
to this rule was the requirement that all 
circular casts and circular dressings about 
an extremity be split fight down to the 
skin immediately after application. The 
importance of this simple precaution was 
attested by several extremities which came 
to amputation solely as a result of circu- 
latory interference from swelling and edema 
beneath an unsplit circular dressing. A 
rough line drawing in indelible pencil on 
the cast outlining the fracture with a few 
pertinent notes as to times of injury and 
treatment, by whom treated and the 
presence of additional injuries was of great 


value to physicians under whose care the 
patient subsequently came. J^-rays and 
medical records were not infrequently^ lost 
or separated from the patient, and the 
added time taken to record on the cast 
itself the essential data mentioned was well 
spent. 

Fractures of the humerus were usually 
immobilized in a shoulder spica with the 
arm down and forward across the chest so 
as not to obstruct the aisle of a crowded 
hospital train, plain or ship and not to 
bump against an overhanging bunk or 
stretcher. (Fig. i.) Special apparatus and 
equipment was frequently lacking in these 
forward installations and shoulder spicas 
were commonly applied with the patient’s 
back, shoulders and head supported on a 
broomstick placed longitudinally on the 
table or stretcher beneath his spine. A 
modified Goldwaite frame, however, could 
easily be improvised (Fig. 2) and it facili- 
tated the procedure considerably. Ex- 
ceptions had to be made when chest 
complications contraindicated the use of a 
shoulder spica. In such cases anteropos- 
terior “elephant tusk’’ plaster splints were 
used. These extended the full length of arm - 
and forearm and across the front and back 
of the chest. They were held in place with 
bandages, swathes or a modified Velpeau. 
The hanging cast and modifications of it, 
which were employed in fixed hospital in- 
stallations in the rear, were .used early in the 
war by field units but were later discarded 
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Fig. 4. A, half ring splint with wire traction for supr.acondylar fracture of femur, n and c, same, 
showing improved position as the result of pressure bandages applied in the half ring splint. 


in favor of the shoulder spica as they pro- 
vided insufficient immobilization during 
transportation and patients complained of 
pain and discomfort. 

A simple circular cast below the elbow 
sufficied for most fractures of the radius 
or ulna; if both bones were broken, the 
cast was run up high on the arm which 
was then placed in a sling. Fractured car- 
pals, metacarpals and phalanges were 
evacuated either in a simple cast or with 
basswood splint protection, although oc- 
casionally when work was not pressing a 
traction splint of one form or another was 
applied. 

Pelvic fractures were encased in a double 
hip spica. Better immobilization was ob- 
tained by extending this cast from the 
lower chest all the way to the toes, with 
hips and knees in lo to 15 degrees flexion. 
This made a heavy bulky cast but one in 
which the patient was safe and comfortable. 
Care was taken to window the abdomen 
and perineum widely to provide for possible 
' distention and bedpan facility. 

Conventional tj’^pes of body casts were 
used for the transportation of spine in- 
juries from forward installations. Due to 
the frequency of associated injuries of 
chest, abdomen and extremities, however, 
many compromises in the choice and form 
of splint had to be made. 


In the North African campaign, due 
chiefly to British enthusiasm, considerable 
Interest was evoked in the Tobruk splint 
for fractures of the femur and knee. Theo- 
retically, this type of splint permitted more 
comfortable transportation than the hip 
spica for both the patient and his stretcher 
bearers. The patient could sit up and the 
cast was relatively light. Also, it did not 
protrude beyond the limits of the stretcher. 
Essentially this method consisted of trac- 
tion in a halfring splint with a long pos- 
terior mold and a light plaster shell from 
toes to thigh.* However, after a reasonable 
trial b}”^ experienced personnel it was dis- 
carded in favor of a well applied spica. In 
my experience the spica provided far better 
immobilization of the fracture and greater 
comfort to the patient. One type of splint 
Avas about as easy (or hard) to apply as the 
other. The spica was kept low on the pelvis 
by tying in the well leg above the knee. 
A transverse wood strut was wrapped into 
the cast just above the knees. This braced 
the spica and was also of great use in lifting 
and turning the patient. It was placed on 
the back of the cast for greater solidity 
and did not interfere with the bedpan since 
it was well below the perineum. 

Fractures of both bones of the leg were 
put in a circular toe-to-thigh cast Avith the 
knee in 10 to 15 degrees flexion and the 
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Fig. 5 . Tliis shows the inadequaej' of a lialf ring splint in the definitive treatment of massive 
shattering fractures of the fenior.al shaft; a spica is preferable. 


foot at 90 degrees. A below-the-knee cast 
sufficed for most single fractures of either 
tibia or fibula, for ankle and for foot 
fractures. 

While the value of adequate splints in 
the transportation of Jraclures has been 
taken as a matter of course, their impor- 
tance in the protection of massive soft 
tissue injuries of the extremities witliout 
bone damage was slow in attaining the 
general recognition that it deserved. Avul- 
sion, laceration and destruction of large 
skin areas and muscle bundles occurred 
not infrequently. Posterior molds, sugar 
tongs and circular casts proved invaluable 
in putting these tissues at rest and protect- 
ing them from further insult during transit 
to the rear. 

In the early days, following amputation 
in the field, muscle countertraction was 
maintained in a regulation halfring splint 
during evacuation. Later, a much more 
comfortable and effective method was 
adopted. The proximal portion of the 
stump, well away from the wound, was 


encased in a temporary light circular 
plaster cuff with a wire ladder loop incor- 
porated in it for muscle stabilization and 
elastic traction through a stockinette. 

DEFINITIVE SPLINTING (ZONE OF 
COiMMUNI CATION AND ZONE OF INTERIOR) 

In this are included the numbered Gen- 
eral and Station Hospitals in the Zone of 
Communication and named General Hos- 
pitals in the Zone of the Interior. 

Zone of Communication. For most pa- 
tients the treatment in these installations 
was definitive and the methods of splinting 
used were in many respects those employed 
in civilian practice at home. Due to the 
fact, however, that there were such num- 
bers of cases of any one common type of 
fracture, a certain amount of standardiza- 
tion and mass production in treatment 
methods was not only practicable but 
imperative. This again meant in large 
measure splinting by directive rather than 
by choice. 
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Fig. 6. \ and b, half ring splint with Kirschner wire traction for fractured femur, c and d, circular 
cast used simultaneously for severe fractures of tibia and fibula in the same extremity. 


The use of any form of internal splint 
(plates, screws, pins) was frowned upon 
and discouraged. I am satisfied that this 
was a good general rule, but I believe that 
it should have been more flexible and that 
exceptions could profitabl}^ have been made 
with greater frequency in individual cases 
in which the surgeon was well qualified 
and the facilities for postoperative care 
and rehabilitation adequate. It is doubtless 


true that the results of internal splinting 
were not in many instances as happy as 
those obtained in civilian practice but few 
men e.vperienced in traumatic surgeiy will 
question the advisability, for instance, of 
an open reduction and internal fixation of 
a simple fracture of the lower third of the 
humerus which is stuck in malposition 
and cannot be replaced by closed reduction. 

(Fig- 3-) 
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Fig. 7. A, combined use of circular cast and wire traction for shattered tibia and double fracture of 
fibula, n, it was possible to improve the alignment by wedging the cast while maintaining 
moderate traction. 


P. T., aged twenty-one, a Field Artillery 
gunner, sustained a simple fracture of the lower 
third of the humerus in a jeep accident October 
8, 1944. He was treated with a traction cast 
and three separate attempts were made to 
improve the position of the fragments by closed 
reduction under anesthesia. All were un- 
successful. Open reduction, correction of the 
deformity and internal fixation with a 4 screw 
Vitallium plate were done on November ii, 
1944, in a numbered general hospital in the 
United Kingdom. At operation, as expected, 
the fragments were found to be united solidly 
with abundant callus which had to be removed 
before reduction was secured. 

By having an internal splint applied in 
the Zone of Communication instead of the 
Zone of Interior, this lad w^as saved w-eeks 
or months of prolonged convalescence and 
rehabilitation and the army profited to 
that extent. Without correction and inter- 
nal splinting he would have been a complete 
loss to the services as well as permanent^ 
handicapped. So there was, in my opinion, 
a real need of the internal splint in selected 
cases certainly as far forward as the Zone 
of Communication. 


In general, good results were obtained 
in the Zone of Communication by treating 
fractured humeri with a hanging cast in 
which were incorporated tapes for sus- 
pension and traction or b}^ Kirschner wire 
traction in a regulation halfring splint. 
After six to eight weeks the fracture was 
usually frozen sufficiently for removal of 
plaster and institution of physiotherapy or 
for evacuation of the patient in a shoulder 
spica to the Zone of the Interior. 

In the definitive treatment of hand 
fractures in the Zone of Communication 
the results achieved seemed poorer than 
for any other common tj'^pe of fracture. 
This w^as due principally, I believe, to tAvo 
things: In the first place, the importance 
of function as opposed to anatomic reduc- 
tion was not sufficiently understood and 
generally appreciated. Too much attention 
Avas paid to splints and too little to early 
motion regardless of some bone deformity 
visible on the x-ra3^ Secondly, all too often 
these injuries Avere regarded as minor mat- 
ters and their treatment AA^as delegated to 
the less experienced members of the staff. 
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These small fractures are not dramatic un 
less one makes them so in his own mind; 
it was a.li too easy to apply a cast or a 
splint and forget about them for a period 
of weeks. Towards the end of the war, 
however, when poor results began to col- 
lect in impressiA'^e numbers, a real effort 
Avas made to institute more functional 
methods of treatment and to make hos- 
pital staffs more finger conscious. Splints 
Avere then used A'-er}’- sparingly and .some- 
times not at all. 

In the treatment of fractured femora and 
knees the regulation army halfring splint 
Avith Kirschner AAure traction AA^as Avidely 
employed. Traction Avas thus maintained 
until the formation of sufficient callus to 
permit eA'^acuation of the patient in a 
double hip spica to the Zone of Interior. 
This method of splinting permitted the use 
of accessory measures such as countertrac- 
tion and pressure bandages to improA'-e 
alignment and position, (Fig, 4.) It also 
aided in preserving the function of neigh- 
boring joints during the prolonged period 
of treatment. In some instances, hoAvcA'^er, 
comminution of the bone AA-^as so seA^ere 
and extensiA'^e (Fig. 5) or the condition of 
the soft tissues AA^as such that encasement 
in a plaster spica AA^as mandatory. 

SeA^ere fractures of femur, tibia and 
fibula in the same extremity posed difficult 
and not infrequent problems. Encasement 
of the leg in plaster and the application of 
Kirschner AAure traction on the femur in a 
halfring splint provided a satisfactory solu- 
tion in some cases. (Fig. 6.) 

Ordinarily, fractures of both bones of 
the leg Avere treated Avith Kirschner Avire 
traction in a halfring splint or AA'^ere im- 
mobilized in a toe-to-thigh cast. Occa- 
sionally, a combination of the tAvo methods, 
permitting maintenance of traction and 


AA'edging of the cast to improA'-e alignment, 
AA'as emploj^ed. (Fig. 7.) 

Zone 0/ the Jnierior. In the named 
General Hospitals at home methods of 
splinting closelj'^ approximated those of 
ciAulian practice and therefore need no 
elaboration here. As Avould be expected, 
internal splints AA^re more freel}'^ employed. 
By the time the patient arriA'^ed in the 
United States his physical condition, local 
and general, Avas often AA-^ell stabilized and 
his morale improA’^ed. Facilities for treat- 
ment and after-care AA^ere in some respects 
more adequate' and better organized, and 
certainly not least in importance AA’as 
minimization of the time element as an 
essential factor affecting the tj-^pe of treat- 
ment chosen. 

SUMMARY 

The use of splints and casts in the treat- 
ment of Avar injuries A^aried according to 
the particular echelon of command in 
Avhich they Avere required. In general, 
emergency splinting Avas effected Avith the 
regulation arm}’^ halfring splint. For trans- 
portation folloAving primary surgery plaster 
AA^as almost uniA^ersally emplo3’^ed. Defmi- 
tKe splinting in the Zone of Communica- 
tion AA'as accomplished by use of the halfring 
splint or plaster, frequentl}'^ b}^ a combina- 
tion of the tAA^o. Internal splinting AA^as, for 
the most part, reserA'^ed for the Zone of the 
Interior. Taa'o points deserA’^e especial at- 
tention; the use of splints in the protec- 
tion of extensive soft tissue injuries during 
transportation and the abuse of splints in 
the treatment of fractures of the hand. 
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T he tremendous number of fractures, 
simple as well as compound, which 
occur during war, provides an un- 
usual opportunity for comparing the ap- 
plicability, safety and reliability of different 
methods of fracture treatment. Although 
the treatment of fractures under battle 
conditions on land and on shipboard must 
of necessity differ from treatment in ordi- 
nary life, the basic principles of manage- 
ment apply to both t3'pes, and lessons 
learned during World War ii should prove 
of great value during the years of peace. 

Experiences in this war have re-em- 
phasized the importance of mobilitj* as the 
predominant requirement for the upper ex- 
tremitj" in contrast to stability'- for the 
lower. Proper joint function should be the 
objective even at the expense of shortening 
of the bone. All joints of the upper ex- 
tremity are closel}' related and the motion 
of all must be subservient to the proper 
functioning of the hand. 

Coincident with the development of 
earh" ambulation following surgerj* in 
civilian life, an intensive reconditioning 
program for the sick and wounded with the 
patient as his own pliA'siotherapist was in- 
stituted in the ArmjL Ambulator}* treat- 
ment was greatl}' stressed under, this 
program and was particular^ applicable to 
patients with fractures of the upper e.x- 
tremit}', who were treated in this wa}- 
whenever possible. 

The war has also afforded a testing 
ground for new technics in the treatment 
of upper extremit}' fractures. Experience 
has proved the efficienc}* of the “hanging 
cast” in treating most humeral fractures, 
has, emphasized the necessit\’ of splinting 


fractures of the hand in the position of 
function, and b}" providing an une.xpectedh^ 
large number of carpal scaphoid fractures 
has crystallized opinion concerning the 
management of this injur3^ 

THE PROBLEM OF COMPOUND BATTLE FRAC- 
TURES OF THE UPPER EXTREMITY 

Compound fractures sustained in battle, 
unlike simple fractures, differ greatl}" from 
those in civilian life; the}’’ show greater 
comminution, more extensive soft tissue 
wounds with a higher percentage of re- 
tained clothing and foreign bodies, and 
their treatment is often complicated by the 
necessity for evacuation over long dis- 
tances. These differences have given rise to 
a policy, advocated by almost all army and 
navy surgeons, of leaving wounds open 
following primary surgery. 

During the first years of the war the 
majority of compound fractures were 
treated by the “closed plaster” technic 
used by Trueta in the Spanish Civil War.’ 
His program stressed prompt surgical 
treatment, cleansing of the wound, a 
thorough debridement, provision for drain- 
age and immobilization in plaster until 
healing occurred. The method was enthu- 
siastically endorsed by many surgeons. It 
was found especially useful when traction 
methods requiring weights and pulleys 
could not be used, as on shipboard.-'^’’* At 
the beginning of the war Kirk^ questioned 
whether it was possible to maintain reduc- 
tion of fractures of the shafts of long bones 
by this method unless the fracture was 
transverse. The doubt was well justified; 
fractures of the femur and many fractures 
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of the tibia were shown to require traction 
methods.®’'^’® 

Fractures of the upper extremity, how- 
ever, were better suited to the closed plas- 
ter technic. By using a hanging cast the 
advantages of both traction and “closed 
plaster” were utilized.**’ “ Fractures of the 
radius and ulna could usually be maintained 
in position by plaster alone or by the inser- 
tion of pins incorporated in plaster.”’^-’** 
Although position and alignment of bone 
might be maintained by “closed plaster,” 
in many fractures of the upper extremity 
soft tissue deformity was great. The 
introduction of reparative surgery by 
Churchill,^'* in which the wounds were 
closed by delayed primary suture within 
ten days after injury, converted a com- 
pound fracture into a simple fracture, 
minimized scarring and saved many hospi- 
tal days. Many reports confirmed the value 
of this program. MacFarlane^“ recorded 
seventy-four cases of compound fractures 
of the upper extremity closed on an average 
of 7,6 days following primary surgery with 
success in 90 per cent. Kergin^® stated in 
1945 that early wound closure was the most 
significant advance in surgery in this w'ar. 
The importance of thorough debridement 
as an essential feature of both the closed 
plaster technic and delayed primary suture 
cannot be overemphasized. The new chemo- 
therapeutic agents were an important part 
of this program although their exact value 
has not been determined. 

Internal skeletal fixation for the treat- 
ment of compound fractures was used very 
rarely in this war. Experience showed that 
more conservative methods were preferable 
under battle conditions.^" Hampton^® re- 
ported its use in 332 selected cases, but only 
ninety-eight of these Avere fractures of the 
upper extremity and only in the excep- 
tional case is this method required. In the 
restoration of the articular surface of a 
major joint internal skeletal fixation is 
often indicated. 

External skeletal fixation in the treat- 
ment of fractures in the armed forces has 
been advocated by Shaar,*®’®** who reported 


the successful use of the Stader splint in 1 10 
consecutive cases of acute fracture treated 
at the Naval Hospital in Philadelphia. 
Thirty-one of these were fractures of the 
upper extremity. Bradford and Wilson,®^ 
reporting on the use of the Roger Anderson 
and Haynes apparatus in the American 
Hospital in Britain, found that this technic 
was rarely indicated for bones of the upper 
extremity. External skeletal fixation was 
not found useful under battle conditions;®'^' 
it was time consuming, not applicable to 
large numbers of easualties and was re- 
ported to give a high incidence of infection 
about the pin sites. 

Compound battle fraetures are often 
complicated by nerve and arterial damage 
which greatly influences the treatment; 
such injuries are especially common in 
upper extremity fractures. Nerve injury 
was found in 40 per cent of a series of gun- 
shot fractures of the humeral shaft, radial 
in 33 per cent and median in 7 per cent.“ 
Treatment of the nerve injury often as- 
sumes first importance. The early repair of 
nerves is essential for good results; patients 
should be transported to neurosurgical cen- 
ters as soon as possible for specialized 
surgery. Overzealous splinting of the wrist 
and fingers in extension for radial nerve 
injuries may result in fixation in that 
position. 

Circulatory impairment was due not only 
to damaged major vessels but also to con- 
striction by tight plaster casts, to tampon- 
ade of circulation from unsuspected 
hemorrhage beneath the deep fascia®® and to 
vasospasm.®® Splitting plaster casts through 
their entire length was necessary for the 
prevention of constriction in recent in- 
juries. ®''’®® Where hemorrhage was present, 
it was necessary to split the deep fascia in 
order to release tension and control bleed- 
ing. Vasospasm was treated by procaine 
hydrochloride blocks of the regional sym- 
pathetic ganglia.®® By employment of these 
methods gangrene or ischemic paralysis 
was often prevented. 

In the treatment of compound fractures 
of the upper extremity complicated by a 
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burn, Warthen-® advised a compression 
dressing covered by a circular plaster cast. 

TEMPORARY IMMOBILIZATION OF FRACTURES 
OF THE UPPER EXTREMITY 

In contrast to fractures of the lower ex- 
tremity, upper extremit}'^ fractures were 
easy to immobilize for evacuation to fixed 
installations. Most patients with fractures 
of the humerus, both simple and compound, 
were adequately transported with the arm 
near the side.-’'^’^®’-"’-® This could be ac- 
complished bj^ a circular plaster cast from 
axilla to wrist fixed to the body by encir- 
cling bandages, which could later be con- 
verted into a hanging cast by removal of 
the bandages; or it could be accomplished 
bjf a chest pad with a double sling, by a 
Velpeau type bandage or by a plaster 
spica with only slight abduction. 

It was shown definitely that the hinged 
arm traction splint (Murray-Jones)j ad- 
vocated at the beginning of the war, should 
not be used because of the danger of nerve 
and blood vessel injury from pressure in 
the axilla.-® Fractures involving the shoul- 
der joint required a spica. When a spica is 
used onl}^ mild abduction is required. Wide 
abduction often produces medial angula- 
tion and is cumbersome for transportation 
on airplanes and ships.^’^®’-' Fractures of 
the elbow are best immobilized at right 
angles in plaster; and fractures of the fore- 
arm by circular plaster Including elbow and 
wrist, or by plaster “sugar tongs.”-® 

A study of hand cases evacuated from 
the South Pacific-^ showed that when im- 
mobilizing any portion of the "upper ex- 
tremity it is of the greatest importance to 
immobilize the fingers onlj' when absolute!}- 
necessary and then in the semi-flexed posi- 
tion. Casts used to immobilize the wrist 
should extend only to the distal palmar 
crease in the palm, leaving the fingers ab- 
solutely free, and should extend to just 
back of the knuckles on the dorsum in order 
to prevent edema. Immobilization of the 
wrist and forearm is mandatory in lesions 
of the hand. If it is necessary to immobilize 


the thumb, a position of opposition should 
be used. 

PROBLEMS RELATED TO SPECIFIC BONES 

Clavicle. No universally applicable 
method of treatment has been found for 
fractures of the clavicle and many different 
forms of therap}’- were used during the war. 
Although non-union of the clavicle is very 
rare, the accurate reduction of fractures of 
the clavicle was important in military sur- 
gery because minor deformities of this bone 
cause pain to men wearing a pack or gun.-® 
The plaster figure-of-eight splint was 
widely used. Packer®® reported the use of a 
plaster jacket for the treatment of frac- 
tures of the clavicle. It extended down to 
the lower ribs, and was closely applied to 
the root of the neck and well out to the del- 
toids. It was trimmed from under the arm- 
pits to allow the limbs to hang normally 
without circulator}’’ embarrassment. The 
weight of the cast was carried on the proxi- 
mal fragment rather than on the shoulder 
by means of a thick pressure pad. The au- 
thor stated that the soldier was able to wear 
normal clothing over this dressing and 
could return to duty in a few days. Im- 
mobilization was carried out for four to six 
weeks. Intramedullary pinning for fractures 
of the clavicle, introduced by Gordon 
Murray,®* was evidently not considered 
necessary in most cases as judged by the 
paucity of reports of its use in military 
service. 

Compound fractures of the clavicle were 
well handled by a plaster shoulder spica 
which did not need to include the elbow. 
If the shoulder joint is involved, the arm 
should be abducted 6 o degrees and held 
about 45 degrees fonvard to the plane of 
the body. 

Humerus. Almost all fractures of the 
humerus, includingthose of the upper third, 
were best treated with the arm near the 
side; wide abduction was often harmful be- 
cause it caused considerable medial angula- 
tion of the fragments.®’ The efficiency 
of the hanging plaster cast for treating 
fractures of the humerus was amply dem- 
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Its limitations and dangers were also forci- 
bly brought out. Because traction of the 
cast may result in ovcrpull, frequent .v-ray 
examination must be made during the early 
part of treatment. While reduction may be 
accomplished by the use of the cast alone 
in many eases, the hanging cast should not 
be depended on for reduction; and unless 
.\-rays show a satisfactory position within 
a few days, further treatment is necessary. 
All authors emphasized the importance of 
early shoulder exercises when the hanging 
cast was used. 

Compound fractures as well as simple 
were adequately managed by the hanging 
plaster cast, which jjrovcd to be the sim- 
plest and most cll'icicnt method of handling 
these injuries in the combat zone. In eases 
of bone loss, however, the jjlaster spica 
should be used to prevent distraction. 

Compound fractures of the humerus are 
associated with a high incidence of nerve and 
blood vessel damage, which must be care- 
fully treated along with the fracture, ^^'hcn 
circulatory damage is present, plaster casts 
should not be applied until the danger of 
ischemia is past.-’’ Radial nerve damage is 
extremely common. It is important when 
splinting the wrist and fingers in radial 
nerve injuries to make the splints rcmov.i- 
ble so that the fingers and wrist can be 
moved throughout a full range of motion 
several times daily. If this is not done, con- 
siderable joint stiffness may result. 

Reports from civilian surgeons during 
the war have emphasized the value of early 
mobilization in the treatment of fractures 
of the upper end of the humerus in pre- 
venting stiffness of the shoulder joint. 
Although this is of greater importance in 
the older age groups than in those of mili- 
tary age, early mobilization should ahvays 
be used in such fractures when practicable. 
If there is no displacement, it is sufficient 
to treat the fracture by an axillary pad 
with the arm fixed to the side of the body, 
the elbow free and the wrist supported by 
a cuff suspended from the neck. In frac- 
tures of the upper end of the humerus 


which arc difficult to reduce by manipula- 
tion and traction the short upper fragment 
is usually abducted and rotated outward, 
while the pectoralis major and subscapu- 
laris tend to draw the proximal end of the 
distal fragment inward and upward. In such 
fractures open reduction may be required. 
Key^^ fixed the fragments after reduction 
with two Kirschner wires, leaving one inch 
of each protruding from the skin to be re- 
moved later. In severe fracture dislocations 
which can not be reduced by closed meth- 
ods, internal skeletal fixation is required. 

Although ambulatory methods of treat- 
ing fractures of the humerus were always 
preferable, bed treatment was sometimes 
required because of associated injuries, and 
this often necessitated traction methods. 
Webster,''" of the Navy, described an ap- 
paratus for securing lateral traction in the 
upper extremity wliich could be easily as- 
sembled and applied in both Army and 
Navy installations. Either skin or skeletal 
traction could be used. Traction may be 
applied to a lianging plaster cast, when it 
is necessary for the patients to remain in 
bed, by means of weights suspended over a 
pulley and attached to a loop incorporated 
in the plaster at the elbow. 

The value of pronation "of the forearm in 
correcting the varus deformity often asso- 
ciated with fractures of the lower end of 
the humeral shaft was emphasized by Kelly 
and Riley.'"' They showed in experimental 
fractures that pronation of the forearm re- 
laxed the spasm of the powerful pronators 
attached to the medial condyle and respon- 
sible for lateral angulation if the forearm is 
supinated. Fractures of the lower end of the 
humeral shaft should be immobilized with 
the forearm in pronation. This position 
should be maintained, however, only until 
callus is firm enough to prevent displace- 
ment. Then the midposition should be as- 
sumed in order to reduce elbow stilTness. A 
careful analysis of a group of these injuries 
in the R.A.F. emphasized the importance 
of an organized rehabilitation program in 
overcoming elbow stillness following hu- 
meral fractures.®® 
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An interesting and refreshing article con- 
cerning fractures of the humerus was re- 
ported in the St. Bartholomeio Hospital 
Journal entitled “The Place of Organized 
Elbow Lifting in Treatment of the Frac- 
tured Humerus.”''^ The patient was a 
British squadron leader with a complete 
detachment of the greater tuberosity. 
Active motion of the elbow was begun 
under water on the fourth day. Starting 
on the ninth day the patient was forced 
to use the injured arm to raise all bever- 
ages to his mouth. The times of treatment 
corresponded to the e.xact time of the open- 
ing of the bar. Half pints onlj^ were used 
during the first few days but these were 
increased. Progress was astounding. The 
patient got his arm as high as the shoulder 
by the eleventh day and was discharged 
to ground duty in two weeks. 

Elbow. Shands-^ stated that conserva- 
tism was advisable for military surgeons 
treating extensive comminuted and dis- 
placed fractures of the elbow since con- 
servative methods give the greatest number 
of good results in the hands of the largest 
number of surgeons. He advocated open 
reduction with internal skeletal fi.xation 
only for the displaced single cond3de which 
could not be held in proper alignment b}’^ 
simple methods, and for certain olecranon 
fractures. Before resorting to open reduc- 
tion, skeletal traction should be tried with 
a Kirschner wire through the proximal ulna 
just distal to the tip of the olecranon. In 
fractures of the capitellum with a large 
fragment, reduction may be possible bj'^ 
direct pressure while the forearm is pro- 
nated, adducted and flexed sIightI3^ If re- 
duction is impossible, the fragment should 
be exposed b}'- arthrotomy and either fi.xed 
bj’^ screws or removed. 

Because compound fractures of the elbow 
joint often result in ankjdosis, Devine” ad- 
vised immobilization in the position best 
suited to the occupation of the patient. 
Mobility of the elbow is much more impor- 
tant than stability, however, and ever}'^- 
thing possible should be done to gain some 
elbow motion, however slight. Forceful 


manipulation of stiff elbows is rarely suc- 
cessful. A better final result was usually" 
obtained with a program of continued, per- 
sistent and painstaking active motion. 

The development of ischemic paralj^sis 
was encountered all too frequentl}'^ in frac- 
tures about the elbow. In some instances 
it was due to tight, unsplit plaster casts. 
Incisions through the deep fascia, with the 
release of tense collections, was helpful in 
some cases. When traumatic vasospasm was 
present, procaine hj'drochloride block of 
the stellate ganglion was effective in im- 
proving circulation. 

Head oj the Radius. Fractures of the 
head of the radius were exceedingly com- 
mon in militarj^ service and frequently'' re- 
sulted in traumatic arthritis with limited 
painful motion. There has been con- 
siderable controversy’^ as to whether treat- 
ment by' immobilization or by' excision of 
the head is preferable. Because both 
methods left much to be desired Mason 
and Shutkin"*® tried immediate active mo- 
tion associated with local heat with good 
immediate results. By' starting early' active 
motion it was hoped that small uncontrol- 
lable fragments of the head Avould be moved 
across the fixed uninjured surface of the 
humerus and would attain the best func- 
tional position. Only' fractures with little 
displacement were treated by' this method. 
Postlethwaif*® also tried the immediate 
active motion treatment in a small number 
of radial head fractures without displace- 
ment and reported encouraging results. 

Most writers advised operation with ex- 
cision of the head for fractures with dis- 
placement, although radial deviation of the 
wrist, lateral instability' of the elbow, and 
excessive calcification about the elbow 
joint may' complicate the operation in some 
instances. In an analy'sis of i lo radial head 
fractures in the R.A.F., Meekison” found 
that of thirty-two not operated on only' 
three regained complete movement; in 
seventy-eight patients operated on good 
motion was regained in almost all. If exci- 
sion is performed, it must be done early', 
preferably' on the day' of fracture, before 
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damage to the capitellar articular surface 
has resulted. At operation the injury is 
usually found to be more extensive than 
was anticipated. Old untreated fractures 
present a much more difficult problem be- 
cause of the organized transudate within 
the capsule, and poor results were obtained 
by all methods. 

Olecranon. Although some fractures of 
the olecranon with separation may be suc- 
cessfully treated by keeping the arm in 
complete extension, the danger of fixation 
of the elbow in this position often requires 
open reduction and internal skeletal fixa- 
tion, either by absorbable or non-absorba- 
ble material.^' When there is comminution 
of the articular portion, arthrotomy is indi- 
cated to remove the small articular frag- 
ments. Shands-'’ warned against the removal 
of too many fragments or the complete 
excision of the olecranon process. Civilian 
surgeons reported the use of long- 

itudinal pin and screw fixation for the 
treatment of these fractures, using mate- 
rials of sufficient length to engage the cor- 
tex of the distal fragment. The following 
advantages were given: better reduction, 
better retention and shorter disability with 
early recovery of motion. 

Monteggia’s Fracture. Full function fol- 
lowing the Monteggia fracture is rare. The 
common type is a fracture of the ulna about 
three to four inches below the tip of the 
olecranon associated with anterior disloca- 
tion of the head of the radius. Early reduc- 
tion by closed methods may be successful. 
If not, open reduction with plating of the 
ulnar fracture is necessary. The elbow 
should be immobilized in a position of 
flexion with the forearm in supination. 
Suture of the orbicular ligament and the 
construction of fascial slings, which may be 
necessary in old cases to hold the dislocated 
head in place, is a procedure to be done only 
by the specialist. 

Radius and Ulna. Because fractures of 
both bones of the forearm are technically 
very difficult to reduce and maintain in 
good position and because fractures of the 
middle third of the radius not uncom- 


monly result in non-union, fractures of the 
forearm presented an important problem 
to the military surgeon.^'"''”'- The radius is 
usually displaced towards the ulna be- 
cause the muscles on the radial side are 
stronger. It should be remembered that the 
ulna is important in movement and stabil- 
ity of the elbow, while the radius supports 
the hand, and that in rotary movements 
the ulna is fixed while the radius moves. 

In fractures of the radius proximal to the 
insertion of the pronator radii teres the 
proximal fragment is supinated by the un- 
opposed action of the biceps and supinator; 
these fractures should always be reduced 
and immobilized with the forearm in full 
supination. In fractures below the insertion 
of the pronator radii teres the pronators 
balance the supinators and the upper frag- 
ment is held in midposition; these injuries 
must be immobilized with the forearm in 
the midposition. 

In oblique fractures of cither one or both 
bones, shortening is frequent during im- 
mobilization in piaster. When both bones 
are fractured, shortening of the radius with 
ulnar angulation is the usual deformit%'. In 
these injuries some form of skeletal fixation 
is usually necessary. A good method, and 
one frequently used, was the insertion of 
one pin or wire through the proximal ulna 
and one through either the distal radius and 
ulna or the metacarpals with incorporation 
in plaster. This method was especially use- 
ful in treating compound fractures of both 
bones of the forearm if they could not be 
held by plaster alone. 

When treating forearm fractures one 
should keep in mind the principle that all 
upper extremity- therapj'^ is directed chiefly 
toward the proper functioning of the hand. 
Compound fractures of the forearm maj' be 
especially destructive because so many 
structures — nerves, tendons, blood vessels 
— ^Autal to the functioning of the hand are 
packed into a small space and may be in- 
jured. Causalgia is a frequent complication. 
Overzealous treatment of the fracture to 
the exclusion of other injuries may lead to 
a stiff and crippled hand. 
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Several authors commented on the 
infrequenc}- of fractures of the lower end of 
the radius in the military service. Manj’ 
so-called Colies fractures were above the 
CoIIes level. Joldersma'"'" pointed out the 
usefulness of prolonged traction as advo- 
cated by Bohler in the’ reduction of frac- 
tures about the wrist. He used fixed 
traction with Chinese finger traps and a 
15 pound pull for fifteen minutes. Bj’- this 
method he was able to reduce accurately 
almost all injuries in this region. The Cot- 
ton-Loder position of flexion and ulnar 
deviation may result in considerable stiff- 
ness. If this position is necessary' for a time 
to hold the fragments in place, it should be 
changed to a neutral position as soon as the 
fragments are stabilized. Immobilization 
b}^ moulded plaster splints should be car- 
ried out for three to five weeks. Opinions 
were divided as to the best anesthesia; 
some favored local, and some general. 

Carpus. Fractures of the carpal scaph- 
oid proved to be a tremendous problem in 
the armed forces. A much larger number of 
cases was encountered than had been anti- 
cipated, and because treatment was neces- 
sarily long and because most of these 
patients could not be treated while on a 
dut}* status, an enormous amount of time 
was lost. For these reasons and because this 
fracture lends itself well to analysis, there 
were more reports of carpal scaphoid frac- 
tures in World War ii than of any other 
fracture of the upper extremity. 

In this respect fracture of the carpal scaph- 
oid was the “march fracture” of the upper 
extremity. It was encountered much more 
frequently in the service than CoIIes frac- 
ture. During two years service in the 
Canadian Army McKim“® encountered 125 
scaphoid fractures ' and only eight CoIIes 
fractures. In a series of 1 10 fractures of the 
wrist Shands found 80 per cent to be frac- 
tures of the scaphoid, and Obletz"® reports 
approximately the same incidence. This 
high frequency was attributed to the age 
and sex of members of the armed forces; 
fractures of the carpal scaphoid are found 
almost exclusive!}* in vigorous young males, 


and only rarely in the old and almost never 
in women. It is thought that the strong fore- 
arm and wrist muscles of young males re- 
sist hyperextension and project leverage 
more distall}^ causing a fracture of the 
scaphoid rather than a Colies fracture.’*’’®^ 

Most of the fractures occur through the 
midportion or waist of the scaphoid. Of 
257 cases in the Canadian Army reported 
by Dickinson and Shannon®^ it was found 
that 75 per cent were through the waist, 1 5 
per cent were through the proximal pole 
(proximal one-third of the bone), and only 
10 per cent involved the tubercle. These 
authors expressed the opinion that the de- 
gree of radial deviation of the wrist at time 
of injury determines the segment of bone 
fractured; the more radiall}'- the wrist is 
deviated the more distally the bone is 
fractured. 

Although union is slow, good results can 
be obtained if the diagnosis is made early 
and the proper treatment instituted. Diag- 
nosis is easy for one who is familiar with the 
injury. There is the histor}’- of a fall, pain 
on motion of the wrist, tenderness and 
swelling over the navicular in the “snuff- 
box” area, increase of pain on passive, 
motion of the thumb, and pain on percus- 
sion of the tip of the thumb. Diagnosis is 
confirmed by .v-rays which, besides routine 
views, must include oblique views and 
anteroposterior views with the wrist in 
ulnar deviation. If these supplementary 
views are not taken, man}'^ scaphoid frac- 
tures will be missed on the first .v-ray. Even 
with these views some fractures do not ap- 
pear on the films for two or three weeks. 
If the clinical examination indicates that a 
fracture is present and the first x-ray is 
negative, the injury should be treated as a 
fracture for three weeks and another x-ray 
taken. A negative x-ray after three weeks 
is proof that no fracture exists. 

Most writers have expressed the opinion 
that the treatment of recent fractures of 
the body of the scaphoid has been solved; 
it depends on prompt diagnosis and early 
institution of prolonged immobilization in 
the proper position. McKim®® reported a 
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series of 125 scaphoid fractures so treated 
without a single case of non-union, and 
Dickinson and Shannon®'* reported 1 1 6 
cases of fractures of the waist treated in like 
manner without a non-union. Tubercle 
fractures almost always heal within three to 
four weeks by simple Immobilization of the 
wrist. But proximal pole fractures, because 
of the poor blood supply, occasionally re- 
sult in non-union even if immobilized earlj'. 
These fractures, fortunately, are rare. 

The generally accepted treatment for 
fracture through the body of the scaphoid 
is that recommended by Soto-Hall.®® The 
wrist is 'immobilized by a plaster cast in 
about 20 degrees dorsiflexion and full radial 
deviation with the thumb carried into full 
abduction. The plaster extends from Just 
distal to the elbow to the middle of the 
thumb nail and to the distal crease in the 
palm. Immobilization must be continued 
until bony union occurs, a period averaging 
about three months. 

While the treatment of fresh fractures of 
the scaphoid was generally agreed upon, 
there was controversy concerning the treat- 
ment of delayed union and non-union. De- 
cayed union and non-union are usually due 
to avascularity and necrosis of the proxi- 
mal pole. Obletz®® stated that avascularitj' 
is often temporary and that union .will 
occur if prolonged immobilization is carried 
out. In cases showing improvement by 
x-ray, prolonged immobilization — some- 
times as long as twelve to sixteen months — 
is recommended. Others®*'®®’®® do not concur 
in this belief, but advise surgery if union 
has not taken place in four or five months. 
Drilling of the ends of the fragments, bone 
grafting procedures and excision of the 
proximal fragment or the entire scaphoid 
have been recommended with special indi- 
cations for each. 

Soto-Hall®® reported luxation of the 
lunate in 1 2 per cent of scaphoid fractures. 
If reduction is possible, the wrist should be 
immobilized in slight volar-flexion for four 
weeks. If reduction cannot be accomplished 
by closed means, the lunate must be 
excised. 


Metacarpus and Phalanges. As stated 
by Mason,®® “Nature has developed in the 
hand a finely coordinated motor and sen- 
sory organ which has made possible our 
present civilization.” The importance of 
making all other motions of the upper ex- 
tremity subservient to the proper func- 
tioning of the hand has been amply 
demonstrated during World War n. In 
injuries of the upper extremity the fingers 
should be immobilized only when abso- 
lutely necessary in order to avoid perma- 
nent stiffness. Casts which are applied for 
immobilization of the wrists should extend 
only to the distal palmar crease so that full 
finger motion may be maintained. In im- 
mobilizing hand injuries the concavity of 
the palm must be preserved, avoiding 
“flat” splinting.®' 

Metacarpal fractures are usually" just 
proximal to the head and, if displaced, re- 
sult in dorsal angulation and recession of 
the metacarpal head into the palm. The 
spasm of the interosseous muscles, which 
is unopposed, maintains the flexed position 
of the distal fragment. In reduction it is 
necessary to flex the metacarpophalangeal 
joint to 90 degrees, which eliminates the 
interosseous spasm. Splinting the fingers in 
extension or the entire hand about a roll 
of bandage must be avoided if deformities 
are to be prevented. Splinting in extension 
results in a high incidence of contracture 
of the joint capsule. 

Fractures in which reduction cannot be 
maintained by ordinary splinting require 
more radical therapy. Skeletal traction ap- 
plied to the finger of the involved meta- 
carpal was extensively^ used for these 
injuries.®*"’* Various materials were used 
to transfix the bone; towel clips,®® small 
Kirschner wires,™ and intravenous nee- 
dles.®*’"*'*® Traction was usually obtained 
by means of rubber bands attached to wire 
loops Incorporated in plaster with the 
finger in a position of flexion. The remain- 
ing fingers were left free. 

The use of Kirschner wires drilled trans- 
versely through the involved metacarpal 
and into adjacent metacarpals for fixation 
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following reduction has been reported."^*''* 
This method was advocated for the four 
inner metacarpals only. Single wires were 
used for fractures through the neck or 
base and double wires for oblique fractures 
of the shaft. The hand and projecting por- 
tion of the wires were immobilized b}' a 
plaster cast which left the fingers free. 
Active mobilization of the fingers was 
begun at once and the patient sent to duty 
in a day or two. 

More recenti}’ medullary canal wire 
transfixion was introduced for metacarpal 
fractures.^“ A short incision is made over 
the fracture site and a very fine Kirschner 
wire is inserted into the medullary cavity 
of the distal fragment, passed through the 
metacarpal head and through the overlying 
skin. The fragments are held in alignment 
while the course of the wire is reversed to 
the base of the metacarpal. The wire is 
held in place for two weeks and is removed 
by a simple skin incision. No e.xternal form 
of immobilization is used. This method has 
been employed extensively in army ortho- 
pedic centers for fixing iliac bone grafts 
used in treatment of non-union of the 
metacarpals. 

Gunshot fractures of the metacarpals 
were serious because of frequent tendon 
and nerve damage and severe shattering 
of bone with loss of bone substance.®^'*'* In 
many cases skeletal traction is required 
for the reduction and maintenance of the 
fracture. Vasospasm is frequent and should 
be treated by stellate ganglion block with 
procaine hj^drochloride. 

Fractures of the phalanges, both simple 
and compound, were often A^ery difficult to 
treat.'* It is even more essential to obtain 
accurate reduction here than in fractures 
of the metacarpals. The interphalangeal 
joints more than any other joints in the 
upper extremity' show a tendency ro be- 
come fixed after continuous immobiliza- 
tion. Fractures of the proximal phalanx 
usually result in volar angulation because 
the interossei pull the proximal fragment 
into flexion. When reduction cannot be 
maintained b}’- simple splinting, skeletal 


traction with the metacarpophalangeal and 
proximal interphalangeal joints in flexion 
is required. The health}^ fingers must be 
left free and active motion instituted from 
the first. In the debridement of compound 
fractures of the phalanges it is extremely 
important that all viable tissue be retained. 

One of the greatest medical contribu- 
tions of the war has been the work of Dr. 
Sterling Bunnell, who acted as civilian con- 
sultant to the Army on surgery of the 
hand. Dr. Bunnell’s leadership has greatl}’- 
stimulated military surgeons and his ad- 
vice has been of untold value in the recon- 
struction of many crippled hands of the 
wounded. 

SUMMARY 

1. Fractures of the upper extremitj^ in 
World War ii were treated by ambulator}^ 
methods. 

2. War experience has emphasized that 
the function of the joints of the upper ex- 
tremity should be subservient to the proper 
functioning of the hand. 

3. Fractures of the humerus were best 
handled with the arm near the body; the 
efficiency of the “hanging cast” .was 
established. 

4. A high incidence of carpal scaphoid 
fractures was encountered; good results 
were obtained by prolonged immobiliza- 
tion if instituted early. 

5. Fingers immobilized in extension 
showed a high incidence of stiffness; positions 
of flexion should be used, and the uninjured 
fingers must not be immobilized. 

6. Nerve and blood vessel injuries Avere 
frequent in compound fractures of the 
upper extremity, and these injuries often 
take precedence OA^er treatment of the 
fracture. 
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REHABILITATION OF THE SURGICAL PATIENT IN ARMY 
HOSPITALS IN WORLD WAR II 

Colonel Augustus Thorndike* 


MEDICAL CORPS, ARMY 

A MONG the interesting developments 
of surgery of the recent war and 
evident as of interest in prior wars 
was the importance of developing as part of 
medical treatment a planned program of 
convalescent reconditioning. The forgotten 
surgical patient in civil practice is he who 
has been discharged from the hospital to 
the home care of relatives for the convales- 
cent period. The Surgeon General in 1943 
fully appreciated the problem relative to 
the soldier patient, who, when discharged 
from the hospital must be physically fit to 
report for a full day’s military duty or dis- 
charged to civil status fit to assume the full 
responsibilities of independent economic 
life. 

Every surgeon is conscious of the dele- 
terious efl'ect of prolonged bed rest in his 
surgical patients. At the present time there 
is a great interest in the early ambulation 
of patients in civilian hospitals. Perhaps 
no more provocative discussion has been 
published in medical literature of the past 
half century. However, recent articles by 
Powers' and Elman- lead the interest of 
the reader forward. The current situation 
in civilian hospitals, where nurse shortages 
have forced a policy of bed scarcities and 
rapid turnover of patients, has com- 
pelled surgeons to shorten the period 
of hospital stay and to utilize approved 
methods of accomplishing early ambulation 
and reconditioning. 

History bears out the fact that in each 
great war there has been a surge of interest 
in the convalescent care of military pa- 
tients necessitated by the critical shortages 
of personnel. In fact, the salvage of man- 
power both military and industrial has been 
the motivating power in each war, perhaps 


OF THE UNITED STATES 

never before so much so as in ^^^orld War 
II. With a good program of convalescent 
reconditioning, many patients have been 
returned to full military duty that other- 
wise would only have been capable of per- 
forming limited duty; and, furthermore, 
large numbers have been salvaged for 
limited duty that otherwise would have 
been discharged to civil life. In the recent 
war 38.8 per cent^ of the wounded were re- 
turned to military duty w'ithin the overseas 
theaters — an important number of military 
personnel too have been salvaged. The best 
results have been reported from the Con- 
valescent Centers of the European Theater 
where 84.3 per cent of the patients were 
returned to duty within the theater. 

Perhaps the size of the problems facing 
the medical department in accomplishing 
its mission of preserving the military 
strength of the Army w'ould be more clearly 
demonstrated by the following tabulation : 


Table i 

BATTLE casualties' 


Wounded 

1 . . i 

! Missing 

Prisoners 

Killed ' 

Total 

Casualties* 

570,783 , 

1 

56*867 

1 

114,205 1 

201,367 

, 

943»222 

1 


* Figures inclusive of June 30, 194.5, only. 


Two factors are responsible for these re- 
sults, (i) the superior quality of surgery 
in Army Hospitals and in the field and (2) 
a well organized reconditioning program, 
operating within each Theater of Opera- 
tions and in the Zone of Interior. 

The convalescent reconditioning pro- 
gram in Army Service Force hospitals was 
originally conceived of primarily for the 
preservation of the fighting strength of the 
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Army. It was conceived for adaptation to 
the surgical patient and it was developed in 
three aspects, (i) physical reconditioning, 
(2) educational reconditioning and (3) oc- 
cupational therapy (operating in close 
cooperation with phj-sical therapy). It 
seems appropriate to describe in this 
paper the physical reconditioning aspect 
primarily. 

Patients were classified into four groups 
— each having its own program of activities 
adapted to the physical and mental limita- 
tions of each group, as follows: Class 4 — 
bed and chair patients; Class 3 — ward 
ambulant patients; Class 2 and i — pro- 
gressively free ambulant patients. 

Even the afebrile surgical patient in leg 
traction profited from a ph^^sical and men- 
tal exercise program and from functional 
occupational therapy if those parts of his 
body not injured were exercised. Moreover, 
the program began early in convalescence. 
Specific exercises were developed and pro- 
grams of remedial exercise and functional 
occupational therapj' for specific muscle, 
joint and tendon lesions were adapted to 
meet individual cases in the later stages of 
convalescence. Each patient’s program was 
prescribed by the ward surgeon. The pa- 
tient making full recovery for return to 
general militar}’’ duty was eventually 
placed on an eight-hour ph3'sical and mili- 
tarjr training program in a special section 
of the hospital or in barracks of a convales- 
cent hospital. In militar}'^ hospitals the 
number of freely ambulant cases remained 
large, and to confine these types of patients 
to ward routine too long Avas psychologi- 
cally and phy^sically’^ deleterious. With a 
progressive phy^sical reconditioning pro- 
gram, supplemented by specific remedial 
exercise, many serious surgical disabilities 
Avere benefited and salvaged for return to 
duty or prepared for return to ciAuI life. 
The program AA^as established in the bed 
stage of conA’-alescence and carried through 
the progressiAC stages of recoAcry'^ increas- 
ing in intensity in both its phy’’sical and 
mental aspects. To reproduce the entire 
series of exercises deAcIoped for this pro- 


gram is not the purpose of this paper but 
for those interested in more detail, reference 
is available in published War Department 
Training Manuals, TM 8-292," 8-291,® and 
8-290,' obtainable by^ inquiring at the 
GoAcrnment Printing Office, Washington, 
D.C. HoAACAcr, it is considered of interest 
to produce those exercises designed for the 
bed patient and indiAudually’^ prescribed by^ 
the Avard surgeon dependent upon the loca- 
tion of the lesion under treatment (Acry^ 
feAv bed patients could or should execute 
the entire series). (Figs, i to 6.)^“* 

At the time of the peak load of patients 
in hospitals in the zone of interior over 
25,000 patients a AAcek AAcre being returned 
from Army'^ Hospitals reconditioned for 
some form of military^ duty. HoAACAcr, as 
the more serious battle casualties increased 
in numbers in the General and the Con- 
A'^alescent Hospitals and reached a stage of 
recoAcry' considered to be stationary^ or re- 
sulting in permanent disability, more at- 
tention and emphasis aams placed on the 
programs for reconditioning patients for 
return to cIauI life. This program,® there- 
fore, AA^as altered to include A'^ocational 
guidance and exploratory'^ pre-technical or 
pre-Amcational training and less phy^sical 
conditioning, AA'hile the Station and Re- 
gional Hospitals, recehdng training casual- 
ties, emphasized return to militaryi^ duty.® 
Of the special programs deA'^eloped for 
special ty^pes of seriously’’ AA^ounded surgical 
patients, three are AA'orthy of special men- 
tion (i) amputee,^® (2) thoracic surgery'-, “ 
and (3) spinal cord injury^^® Space Avill not 
permit for a detailed description but ready^ 
reference is aA'-ailable for those interested 
by^ making inquiry'^ of the Office of The 
Surgeon General, U.S. Army’-, the Pentagon 
Building, Washington 25, D.C. These par- 
ticular ty^pes of patients required special 
correcth'-e exercise and training in specific 
conditions to become adjusted to a changed 
enAuronment. The amputee training in the 
use of prosthesis deA^eloped special pro- 
grams for upper and loAA^er extremity'^ cases, 
such as, training in the use of arm prosthe- 
sis in a telephone pay)- station booth and 
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4*. CONOmONING DRILL FOR CUSS 4. Sfe tiblc I. 


EXERCISE 1: RAISE AND PUSH 
Cadence. Slow, 

Slorting poiIMon. I-ymp on bick. hinds priipirtp the sides 
of the held of the I'ed aSiout ft inches ihovc the level of the 
mitltcsi. 

Movement. 

( t ) Push do» n toward the floor w ith the hinds, pushinp Itard 
cnouph to lift held and shoulders sliphtly from the bed. Do 
not assist this movement with the abdominal or thiph fleict 
muscles Do not (send the head forward. 

(?) Recover to slittinp isosition, 

(J) Push with both hands oserheid in a direction away fro.m 
the feet, and at the same time pull the liinds topether inwitd 
toward the middle line of the Iscd 
(•t) Recover to stirtinp position. 

Tlie principal muscles used in this cicrcise are the shoulder 
muscles and those of the upper back which adduct the upper 
part of the shoulder blades (upper and middle trapezius and 
rhomlsoids). llie other muscles of the arms and forearms are 
used secondarily. 
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EXERCISE lAt ALTERNATE LEG RAISER 


Stirtiai PssItiM 



Cadence. Moderate. 

Sfarllne poiltion. On back, feet topether. 

Movement. 

(1 ) Raise left lep upward to the vertical. 

(2) Lower left lep and at the same time raise ripht lep to the 
vertical. Knees should not be bent. 

( J) Lower ripht lep and at same time raise left lep to vertical 
(•I) Lower left lep and at same time raise ripht lep to vertical 
(On last re[’elil:cj! finish with both leps on bed.) 

The principal muscles used m this exercise arc those of the 
thiph flexors (iho-psoa.s. rectus-femoris, and tensor fascia 
femoris). Secondarily, the abdominal muKlcs are used to fix 
the pelvis 
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EXERCISE 2: LEG STRETCHER 
Cadence. Moderate to slow. 

Starting position. On back with pillow doubled and placed 
under the knees, arms by side. Feet together. 

Movement. 

(1) Straighten knees and point toes downward, forcibly rest- 
ing knees on pillow; grip hands hard. 

(2) Recover to starting position, opening hands hard. 

(3) Straighten knees hard and raise toes, pushing forward 
hard with heels and gripping hands hard. 

(4) Recover to starting position, opening hands hard. 

The principal muscles used in this exercise are those which 
extend the knees, and those which extend and flex the foot and 
hand. If disability to one foot or leg exists, this exercise should 
not be executed on that side. 



EXERCISE 3; SHOULDER BLADE SQUEEZER 
Cadenc*. Slow. 

Starting position. On back, arms forward (towards ceiling). 

Movement. 

(1) Swing arms sideward and backward, and fvess arms hard 
against the bed. 

(2) Relax slightly, and press again. 

(3) Repeat count (1). 

(4) Return to original position. 
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EXERCISE 3A! CHEST RAISER 

Cadence. ModcMic. 

Storlino potlllon. On batl:, atrr» by sidn. 

Movemenf. 

(!) Rji^c cbcjt forcibly and inhale deeply, press backward 
apainst bed with head and arms. At the same lime, contract 
all of the back muscles and extend toes downward hard. 

(2) Rcfovcr to ori;;inal position, 

(J) Repeal count (!). 

(•I) Recover to starlinp position. 



SUrtin; Position 
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EXERCISE 4: CURL AND TWIST 
Cadence. Moderate. 

SIOTling position! On back, arms by side, feet separated 
about 2 feet. 

Movement. 

(1) Raise head and shoulders from bed, raisin,i: ripht shoulder 
the hipher. Touch left knee with ripht hand, and at the same 
time raise left lep about 6 inches off bed 

(2) Recover to startinp position. 

(3) Repeal count (I) to other side. 

(4) Recover to startinp position. 

The principal muscles used in this exercise arc those ot the 
abdomen and those which flc.'c the thigh 
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EXERCISE 4A: FOOT SUPINATOR 
Cadence. Slow. 

Starting position. On back, arms by sides, toes pointed down- 
ward. 

Movement. 

(1) Bend ankles inward until soles of feet are together and 
knees are very slightly bent; press soles together hard. 


(2) Recover to starting position. 

(3) Repeat count (1 ) 

(4) Recover to starting position. 

The principal muscles used in this exercise are those which 
supinalc the feet, the muscles of the soles of the feet, and the 
adductors of the thighs. If the patient has undergone a recent 
abdominal operation, he should press his heels hard against 
the bed. 
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EXERCISE 5: BRIDGE RAISER 
Cadence. Moderate to slow. 

Starting position. On back with knees drawn up and feet 
about 2 feet apart. Fists are pressed on pillow at either side 
of head, elbows are elevated, and forearms are alongside of 
head. 

Movement. 

(1) Raise trunk from bed. resting weight solely on head, fists, 
and feet. Hips should be raised until the body is approximately 
straight from .shoulders to knees. 

(2) Recover to starling position. 

(3) Repeat count (1). 

(4) Recover to starting position. 

The principal muscles used in this exercise arc the extensors 
of the whole body, neck, back, hips, and hamstrings. The 
cxten.sor mu.se Ics of the back of the shoulders arc also exercised 
vigorously If properly executed, this exercise docs not con- 
tract the muscles of the abdomen. 


o 
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EXERCISE SA; SPLIT AND CROSS 
Cadence. Moderate to slow. 

Starting position. On back, legs raised from the bed and 
separated widely, knees straight. 

Movement. 

(1) . Swing legs together and cross them as far as possible, left 
leg above right leg. 

(2) Recover to starting position with legs widely separated. 
(.^) Swing legs together and cross them, right leg over left leg. 
(4) Recover to starting position. On last movement of last 
repetition, recover to position with legs extended on the bed. 

The principal muscles used in this exercise are those of the 
abdomen and the flexors, abductors, and adductors of the thighs. 




EXERCISE 6: HIP 5HRUGGER 
Cadtnc*. Slow. 

Starling position. On back, hands behind head, knees fully 
ber.f, and feet about IS inches apart. 

Movtmenl. 

(J) Raise left hip from the bed and ‘'shrug" it up towards the 
i.'TT.pit on that side as though tr)ing to bring top of hip bone 
under the armpit. (The hip movement is like raising one foot 


from the ground while standing 11 ill) both knees slrjigbs.) 

(2) Recover to’ starting position. 

(a) "Shrug" the right hip upwards toward the right armpit 
m a similar manner. 

(4) Recover to starling position. 

The principal muscles used in this exercise arc the muscles 
of the sides of the abdomen (quadratus lumborum, external 
and internal obliques, and the erector spinae muscles On the 
side upon which the shrugging movement is made). 
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EXERCISE 6A; KNEE DIP 
Cadence. Moderate to slow. 

Siarling position. Prone on bed; arms at thrust, with fists 
testing on bed on either side of chest just below the line of the 
shoulders; and knees flexed. 

Movement. 

(1 ) Push downward with fists, raising the body in the ordinary 
push-up movement, but rest on knees rather than on feet. Body 
is straight from shoulders to knees. 

(2) Recover to starting position. 

(3) Repeat count (1). 

(4) Recover to starting position. 

The principal muscles used in this exercise are the thigh 
flexors: the muscles of the abdomen ; those on the backs of the 
arms (triceps), the anterior shoulders (anterior deltoid) and 
the anterior chest (pectoralis major); and those which pull the 
scapulae forward (serratus anterior) 
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EXERCISE 7: FOUR-COUNT BREATHER 


StactiaE Positioit 





Cadence. Slow. 

Starting position. On back, hands on hips 
Movement. 

(1-2-5-4) Inhale on four counts, taking a deeper breath on 
each count. Usually the patient will have inhaled fully by the 
third count, but he should try to inhale further on the fourth 
count. 

(5-6-7-S) Exhale in "waves" in four counts. Try to blow 
all of the air out on the seventh and eighth counts 
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training in the use of leg prosthesis in the 
steps of modern dancing. The occupational 
therapists developed special training equip- 
ment for the arm cases and the phj^sical 
therapists for the, legs. Sports and games 
were an active part of this program and noth- 
ing was more stimulating than to see the 
baseball games played between the leg and 
arm cases at any and all of the seven am- 
putation centers. In the thoracic surgery 
program special preoperative and post- 
operative breathing exercises were devel- 
oped, greatly improving and shortening the 
convalescence of such cases. The fact that 
wounds of the chest of World War a have 
resulted in a minimum of serious sequelae 
can partly be attributed to the develop- 
ment of this special program at theThoracic 
Centers. However, of even greater signifi- 
cance was the development in the Para- 
plegic Centers of an active program of 
rehabilitation whereby the greatest ma- 
jority of the patients were taught inde- 
pendent ambulation and even those with 
cord transections learned not only to walk 
with braces but to mount a bus step and 
to take care of themselves in travelling on 
a week-end pass or convalescent furlough. 
Not all such cases will progress to sufficient 
recovery to be discharged home, but com- 
paring the results of the last World War 
paraplegics with those of this World War, 
to date a marked improvement has been 
demonstrated. Special reconditioning pro- 
grams for the blind and the deaf assisted 
notably in fitting them for proper adjust- 
ment to civil- life. 

Until such time as definitive end results 
are published, it is impossible to fully 
evaluate the Army reconditioning program. 
Much experience has been gained in the 
twenty-two months that the program op- 
erated most actively and much benefit was 
provided to patients in Army Hospitals. At 
the peak load of patients in the hospitals 
of the continental United States over 
220,000 patients were participating daily 
in the reconditioning program and many 
soldiers were being discharged to duty or 
to civilian life better conditioned and bet- 


ter informed than would otherwise have 
been possible. 

Favorable evaluation has been placed on 
the importance of this reconditioning pro- 
gram by the Chief of Staff in his biennial 
report to the Secretary of War,^^ “So that 
no casualty is discharged from the Army 
until he has received full benefit of the 
finest hospital care this Nation can provide, 
the Medical Service has established a re- 
conditioning program. Its purpose is to 
restore to fullest possible physical and men- 
tal health any soldier who has been 
wounded or fallen ill in the service of his 
country. 

“To insure that men are properly pre- 
pared for return to civilian life the Army 
established 25 special convalescent centers. 
At these centers men receive not only 
highly specialized medical treatment, but 
have full opportunity to select any voca- 
tional training or recreational activity, or 
both, they may desire. Men, for example, 
who have been disabled by loss of arms or 
legs are fitted with artificial limbs and 
taught to use them skillfully in their former 
civilian occupation or any new one they 
maj' select. Extreme care is taken to insure 
that men suffering from mental and nerv- 
ous disorders resulting from combat are 
not returned to civil life until they have 
been given every possible treatment and 
regained their psychological balance. ’ 

In conclusion, it may be stated that the 
Medical Department carried out its mis- 
sion of preserving the fighting strength of 
the Army with the development of its re- 
conditioning program; that special pro- 
grams were developed for each stage of 
convalescence from bed patient to full re- 
covery; that special programs were devel- 
oped for specific serlousty wounded surgical 
patients, notably amputee, thoracic sur- 
gery and paraplegic as well as for the blind 
and deaf; and that not only were 58.8 per 
cent of the wounded returned to duty from 
the hospitals within the overseas theaters 
but that of those wounded returned to hos- 
pitals in the continental United States from 
overseas, considerable numbers recovered 
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to resume limited duty or were returned 
to civilian life better conditioned for 
the resumption of independent economic 
existence. 
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Sutures, combined with an anterior wire loop by the method of Martin, 
recommended bt- Campbell, make a very satisfactory reduction and fixa- 
tion of a fractured patella. . . . Total excision of the patella as practiced 
by Brooke is not recommended as routine practice, but undoubtedh" will 
give good results and may be used in extensive compound comminuted 
fractures. 

From “Operations of General Surgery” by Thomas G. Orr (\Y. B. 
'Saunders Company). 



FRACTURES AND DISLOCATIONS OF THE SPINE IN 

WARFARE 


Commander James T. Daniels* 

MEDICAL CORPS (s.), UNITED STATES NAVAL RESERVE 


I N the history of mankind is chronicled 
a steady progression of means of devas- 
tation and destruction equaled only 
by the ingenious methods that have been 
devised for their preA^ention and repair. 
During the recent war, until the days of 
its conclusion, the application in warfare 
of instruments for destruction failed to 
gain the ascendancy. The employment of a 
new source of energ}', previously unimag- 
ined by the unlnitiate, tipped the scale 
so alarmingly on the side of destruction, 
that one questions not only whether an 
equalizing advance will be made, but 
whether such an advance will be possible. 

It is assumed that such progress is 
possible, and it is hoped that knowledge, 
gained by experience, particularly that 
acquired in warfare, will aid, at least in 
small measure, in starting the balance 
back on its long course in the desired 
direction. 

' A notable achievement during the second 
world war was the capacity for action on 
large scale and in wide scope. It is apparent 
that this is true in all phases of medicine 
and surgery. There were greater numbers 
and varieties of single and combined 
injuries than ever before. Injuries of the 
spine were no exceptions. However, to 
attempt to present a complete report of 
injuries to the spine would be impossible 
for obvious reasons. 

This resume is a rather brief recounting 
of a modest experience at a Naval Mobile 
or Fleet Hospital on a Pacific island, and 
at one of the larger Naval Neurosurgical 
Centers. 

It is desired to recount the methods of 
caring for casualties arriving at the Naval 
counterpart of the Army Base Hospital 
in the Zone of the Interior, the treatment 

* Comdr. Daniels is now connected with the Neuroloi 


during this hospitalization, evacuation to 
the mainland, the problems pertaining 
thereto, and experiences at a fully equipped 
and staffed Neurosurgical Center. Frac- 
tures and dislocations of the spine were so 
frequently associated with injuries to the 
spinal cord that these cases were ad- 
mittedly better handled bj" these activities. 

PROBLEM OF EVACUATION 

The line of evacuation of Naval casual- 
ties, particularly from the various medical 
activities on the beach-heads, pointed 
directly to fleet or base hospitals situated 
on islands selected because of their geo- 
graphical position on sea lanes homeward 
and because of their climate and relative 
security. With each advance toward the 
enemy home islands, it became necessap^ 
to transport evacuees over greater dis- 
tances. This was done chiefly by surface 
craft, and principally by vessels of the 
amphibious force. In the earlier days of 
the campaign in the Pacific, before the 
arrival of the landing craft, transportation 
of the wounded was carried out by large 
Naval transports returning from the initial 
lands, air-transports when landing strips 
had been secured, and inter-island evacua- 
tion by Hospital Ship. As larger islands 
were secured and consolidated, air trans- 
portation assumed greater proportions and 
regular flights were scheduled. The avail- 
ability of these various means of trans- 
portation as continuousF'^ subjected to the 
demands of the overall logistics for the 
Pacific strategy, and which repeatedly was 
reflected in the total number of units 
available for the evacuation of casualties. 
This obviously mitigated against any rigid 
plan which would regulated length of 
hospitalization at the various medical ac- 
al Division, St. Vincent’s Hospital, New York, N. ^ • 
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tivities along the line of evacuation do-svn 
through the Islands and, to some extent, 
evacuation to the continental United 
States. 

It is readily obser\"ed that the problem 
of evacuation in this theater was somewhat 
unique, in that the wounded marine, sailor, 
or soldier, by the time he arrived at a 
Fleet Hospital or Naval Base Hospital, 
whether he had a fractured spine with a 
complete paraplegia, or a leg wound, had 
been carried through jungle mud or over 
coral to the nearest aid station, possiblj’- 
in a Stokes stretcher to the Marine Regi- 
mental or Battalion Hospital on the Beach. 
From this point, he was carried to an 
adjacent L.S.T. for a voyage which, at 
times, maj'' have been many hundreds of 
miles to another island where he was’ ad- 
mitted to a Naval Base Hospital after a 
short trip by ambulance or jeep. Following 
a stay at this hospital of a week or two, 
depending on transportation and the need 
for beds, he again embarked, perhaps on a 
Hospital Ship, for a voyage of possibly a 
thousand miles to a third island, and was 
admitted ' to a Naval Mobile or Fleet 
Hospital. The total mileage travelled up 
to this point may have been perhaps two 
thousand miles. 

Local difficulties in the European Thea- 
ter were, of course, encountered and the 
evacuation problem was subject to similar 
influences, mainly weather, which closed 
airports and roads. However, as in the 
opinion of War Department Observers 
there is no ideal method for handling these 
spinal cases in the type of warfare encoun- 
tered in the Pacific and European areas. 
It was the aim of most medical officers to 
evacuate as speedily as possible all spinal 
cases to a properly equipped Neurosurgical 
Center, or in the Islands, to the Larger 
Naval Hospitals where there would likely 
be a Neurosurgical team. Unfortunately, 
this was not always the procedure. In some 
instances," spina I cases were treated in the 
more forsvard areas b}"^ relativel}’’ inexperi- 
enced or overzealous officers. Occasionally^ 
paraplegics were incompletely treated dur- 


ing the optimum period. Frequently, the 
latter was true because of transportation 
exigencies. However, no patient suffered 
because of lack of treatment. It was our 
practice to record the interval between the 
time of being wounded and first aid. There 
was no such interval longer than fifteen 
minutes, which is a tribute to the Hospital 
Corps. 

Specifically, the over-all policy con- 
sisted of the following; In the care of spinal 
injuries rapid evacuation from the field, 
immobilized as far as possible to the aid 
station where a survey of the situation 
was made by’- the Medical Officer and the 
necessary' emergency treatment started. 
Depending on the local situation, the 
patient was transferred either to the 
Beach Hospital directly or to a waiting 
L.S.T. or L.C.I. Aboard ship, or at the 
Beach Hospital, definitive surgical treat- 
ment may' have been undertaken. Many' of 
these cases had associated abdominal, 
thoracic or extremity wounds which not 
only necessitated immediate intervention 
but precluded rapid evacuation. During the 
voy'age down the Islands the primary' con- 
cern was treatment of shock, positioning 
of the patient, and perhaps the application 
of a plaster spica, the insertion of an in- 
dwelling urethral catheter and nutrition. 
The use of suprapubic cy'stotomy' was 
somewhat unusual. The problem at sea 
was, of course, quite different depending 
upon the size of the ship, the amount of 
damage sustained by' the vessel, etc. In 
this respect there were isolated cases even 
on large ships where the actual distance to 
the sick bay' was not great but because of 
the distribution of the damage, circuitous 
routes through narrow passageway's or 
small apertures became necessary'. In such 
instances not only' was some form of 
immobilization impossible, but in order to 
evacuate the patient, it became necessary' 
to manipulate the spine disastrously' so 
that the patient could be passed through a 
small aperture providing the only' means 
of egress. Usually', however, the Medical 
Department of ships in combat had im- 
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mediately available the equipment and 
enlisted personnel to care for spinal cases; 
the patients were then evacuated either 
directly to a hospital ship, or transferred 
upon the next island stop. None of the 
Naval Hospitals in the area was designated 
as a Neurosurgical Center, therefore, the 
line of evacuation was more or less the 
same for all types of injuries. 

The Naval Base Hospitals and the 
Mobile or Fleet Hospitals were the chief 
focal points at which evacuation of casual- 
ties to the mainland was decided upon and 
carried out. These hospitals were author- 
ized to hospitalize patients up to a period 
of four months. This period was judiciously 
selected and proved advantageous. It 
allowed a sufficient period of time for 
definitive treatment, and equally impor- 
tant was the fact that during this time 
the patients with spinal injuries, particu- 
larly the paraplegics, could be prepared for 
the voyage of six thousand miles across the 
Pacific. A cruise of this length would 
ordinarily present a hazard simply by rea- 
son of total distance travelled. There was 
also the added difficulty of days spent in 
equatorial waters, below decks with per- 
haps no cooling system, encumbranced by a 
plaster jacket, tidal drainage apparatus, 
and the individual’s knowledge or sus- 
picion that he might never walk again, that 
he was going home a cripple. 

On arrival at the West Coast, the spinal 
cases were admitted to the large Naval 
Hospitals where each individual situation 
was again evaluated and treatment insti- 
tuted as indicated. However, it was the 
policy of the Bureau of Medicine and 
Surgery of the Navy to transfer all pa- 
tients needing prolonged hospitalization to 
the Naval Hospital nearest their homes. 
This directive was amended in 1945, with 
the designation of four Continental Hos- 
pitals, two on each coast, as Neurosurgical 
Centers. Thereafter, spinal injuries with 
nervous system complications were directed 
to these centers. 

■ The frequent handling and admissions to 
many hospitals of the Naval casualties. 


and of course Army Personnel in the same 
area, necessitated by long distances trav- 
elled, point out the application of a newer 
concept concerning the position of the 
patient with a fractured spine while being 
handled. It has long been the common 
opinion that hyperextension, or at least 
extension, were the positions of choice. 
This was, and is true of fractures of the 
vertebral bodies, particular!}' in cases of 
anterior body fracture. It has been ob- 
served by many that in war injuries of the 
spine, particularly gunshot wounds, usually 
it is the vertebral arch that is fractured, 
the body remaining intact. Hyperextension 
in this type of fracture will produce addi- 
tional damage to the cord b}^ projecting 
fragments further into the spinal canal. 

This type of injury should, therefore, be 
anticipated early and assumed to be 
present, especially when neurological signs 
exist, and the patient is best transported in 
either a neutral or prone position. The 
indescriminate use of the position of hyper- 
extension during handling before an accur- 
ate diagnosis is established should be 
abolished. 

CAUSATIVE FACTORS IN SPINAL INJURIES IN 
WARFARE 

All t3'pes of injuries produced in civilian 
life occur for the same reasons in wartime 
in addition to those incident to combat. 
The frequenc}'^ of occurrence of the civilian 
type of spinal injury is Increased; however, 
this is due primarily to the acceleration of 
activity. Not only do more men and 
Avomen dri^'e vehicles and fly planes, but 
they do so with greater speed and less care. 
Further, more numerous vehicles of war- 
fare are driven and flown around and about 
civilian areas. The personnel for ch'ilian 
traffic control is depleted. With the demand 
for greater production in wartime and the 
consequent almost total conversion of 
industr}'- to war production, the inci- 
dence of civilian injuries of this type also 
increases. 

In actual warfare there were new varia- 
tions of the old types of missiles producing 
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spinal injuries, notabh% the high-velocity 
bullet, the Samurai sword, incendiary bul- 
let, aerial-bomb and torpedo. It is inter- 
esting to note that in our experience, and 
so far as it has been possible to determine, 
no shrapnel such as that used in the first 
^^'^orld War has been used in this war. 
Actually, shrapnel, named for General 
Henry Shrapnel (1761-1842) of the British 
Army, is a case or shell provided with a 
bursting charge, filled with balls, and ex- 
ploded in flight by a time fuse. The use of 
the term, shrapnel, as it is employed today 
is not to be confused with the above and 
would be better discontinued. It is fre- 
quently' used to describe bomb, mortar 
and shell fragments. The two most fre- 
quent agents in the Pacific which produced 
injuries to the spine were mortar fragments 
and Japanese .25 caliber rifle bullets. 

On large island bases, the most frequent 
etiological source was truck and jeep acci- 
dents. Aboard ship falls into the holds, 
explosions resulting from enemy action and 
falls elsewhere about the ships, particularly 
in foul weather, produced the greatest 
number of fractures and dislocations of the 
spine. At sea there were, occasionally, un- 
usual instances in which severe spinal 
injuries were produced as a result of e.x- 
plosions and torpedoing. There have been 
instances of spinal injuries produced by the 
Japanese Samurai sword, employed with 
the intention of decapitation which, for- 
tunately, almost invariably failed and 
then at the cost of the life of the wielder. 
This sword can penetrate steel helmets 
and produce compound depressed fractures 
of the skull. New etiological factors during 
the recent war were land mines, small craft 
such as motor-torpedo boats, and delayed 
action aerial bombs timed to explode below 
decks, injuring those above. It is of interest 
in respect to the latter, that a man standing 
erect upon an exploding deck is more likely 
to sustain fractures of the os calci than a 
fractured spine. There were no instances 
of bayonet or knife wounds which pro- 
duced damage to the spinal cord in our 
series. 


CARE OF SRINTAL INJURIES IN THE FIELD 
AND AT SEA 

As already indicated, the ideal attempted 
in the field was prompt first aid and early 
evacuation of spinal cases to medical 
activities equipped and staffed to treat 
this type of injury. By the early establish- 
ment of Neurosurgical Centers in the zone 
of the Interior, the relatively' greater 
facility' for evacuation to rear echelons by^^ 
reason of shorter distances and adequate 
transportation, the expeditionary^ Army'' in 
the European Theater was commendable. 
The organizational plan for the manage- 
ment of casualties having spinal injuries 
provided for. rapid evacuation of these 
cases from the Battalion Aid Stations to 
the closest collecting stations, thence to 
the nearest evacuation hospital by'' ambu- 
lance; at this point, neurosurgical teams 
were available. According to the avail- 
ability' of transportation and the need for 
hospital beds, neurosurgeons in the forward 
areas were directed to carry'' out the surgical 
procedures indicated, reflecting credit upon 
those responsible for the plan. A similar 
plan was not in operation in the Pacific. 
As already' indicated, there were no such 
centers in that area, and spinal cases were 
routed down through the Islands, stopping 
at hospitals where there may' or may' not 
liaA'e been a neurosurgeon. 

In general, there was uniformity' of 
agreement in the outline of treatment for 
spinal injuries. Simple fractures without 
wounds or inA'olvement of the spinal cord 
presented no great problems as a rule, 
excepting those with displacement of bone 
fragments which endangered the cord. 
These were usually' recognized early' and 
treated accordingly' with immobilization 
or traction. Those with combined injuries, 
in which the cord was damaged, obviously' 
required more complex treatment. The 
necessity' for early', complete, surgical 
intervention, under proper conditions, was 
perhaps not so fully' appreciated in general. 
There was rather wide agreement with the 
necessity' for the prevention of urinary' 
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sepsis and improvement of -the general 
condition of the patient. The latter was 
not always achieved for several reasons. 
The prevention of hypoproteinemia, at 
times, failed and consequently decubitus 
ulcers became serious complications. It 
is of interest that this was observed more 
frequentl}^ at a Naval Neurosurgical Center 
in patients admitted from other Conti- 
nental Medical Activities than were seen 
at a Naval Fleet Hospital in the Pacific. 
It is recognized that these patients had 
been wounded in action as long as a year 
previously. However, they had been in the 
United States for many months during 
which time there Avas ample opportunity to 
treat the old ulcers, and certainly to pre- 
vent new ones, Avhich Avas the case AA'ith the 
group aboA'^e mentioned. 

In the forAvard areas, uncomplicated 
spinal injuries or such injuries Avithout 
associated Avounds Avere the exception 
rather than the rule. The most graA'^e, im- 
mediate threat to the patient’s life Avas, of 
course, hemorrhage, and secondly, shock. 
With these under control attention could 
be directed more earnestly tOAvard the 
spinal injury, A\nth an accurate determina- 
tion of the neurological situation. This AA'as 
recorded on the patient’s health record. 
The importance of these records cannot be 
overemphasized for it Avas possible in 
many instances for the Medical Officer at 
the next station to Avhich the patient AA^as 
admitted to haA'e had knoAvIedge of a 
progression of inA^olvement of the spinal 
cord at a time AA^ien surgical intervention 
Avould afford the greatest chance for re- 
coA^ery. LikcAvise, incomplete information 
handicapped the surgeon in the rear areas. 
It is recognized, hoAA^cA'er, that during the 
stress of combat it aams not possible for 
the surgeon in the forAvard area to pass 
along any information regarding the pa- 
tient. One Army Medical Officer in the 
field Avill long be remembered Avith grati- 
tude for haAung AA-ritten a brief but perti- 
nent note in pencil on a strip of adhesh'^e 
tape Avhich Avas attached to the patient’s 
upper chest recording important neuro- 


logical obserA'ations existing shortlj^ after 
injury. The leA^el of paralysis and sensory 
deficit had ascended during evacuation, 
and knoAvledge of this change by reason of 
the adheswe tape note Avas A^aluable. 

Casualties Avere admitted to the Naval 
Mobile or Fleet Hospitals usually in fairly 
large numbers. As many as fiA’^e to seven or 
eight hundred in a group. With such a 
sudden influx of AAwnded, and frequently 
the5’^ AA'ould be Army, NaA^y, and h'larine 
Corps Personnel, early aA'ailability or 
records Avas necessary. The Army patients 
Ave saAV had their records in jackets pinned 
to their clothing in an obAUOUs place. The 
NaA’^y health records Avere collected to- 
gether aboard ship and sent directly to the 
hospital record office for official “admis- 
sion” of the patient to the hospital. Notes 
Avere easily made on the Army record. 
The NaA'y records Avere repetitious, cum- 
bersome and not AA’ith the patient. 

Fractures, dislocations, and fracture- 
dislocations of the A^ertebral column AA'ith- 
out injury to the spinal cord or cauda 
equina, after the initial treatment for 
shock, etc., AA'ere completed, AA'ere managed 
according to the IcA-el of injurj'. Only by 
means of careful neurological examination 
and detailed x-ray studies of the area im- 
plicated could a rational approach to 
reduction be made. 

In the cerAucal region, reduction Avas 
best accomplished by the method de- 
scribed by Hoen^ and the method of 
Crutchfield." The method described by 
Stookey* Avas used to adA’^antage for coop- 
eratiA'-e patients Avithout fractures inAmhung 
the posterior neural arch. Certainly pa- 
tients handled in this manner are the most 
comfortable. The first tAA'O methods men- 
tioned AA'ere most satisfactory for the re- 
duction of fractures in Avhich there AA’as 
marked displacement of fragments and, 
in particular, for attempting reduction long 
after injury. In this regard, the greater 
security afforded by the method of Hoen 
in Avhlch stout Avlre is passed through burr 
holes in the skull makes it superior to the 
Crutchfield tongs AA'hich occasionally slip- 
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ped. The protagonists for the tongs will 
argue that they will not slip when applied 
correcth" which is true. However, since it 
is the simpler method it was employed on 
occasion by some not quite adept in its 
application. With both methods, weights 
greater than fift}* pounds have been used. 

Skeletal traction was applied for periods 
of three to five weeks depending on the 
tj^pe of fracture and the particular com- 
ponents of the spine injured, following 
Avhich a plaster spica was applied. None 
of our patients were evacuated in traction. 
Those patients in which the lower cervical 
spine was fractured, especiall}’^ mild com- 
pression fractures of the anterior aspect of 
the body, were simply placed in a plaster 
cast and evacuated aboard the next avail- 
able transport. 

In the thoracic region, the same was true 
for the group comparable to that last 
mentioned. No satisfactory method for 
adequate reduction of marked dislocation 
(more than 50 per cent lateral displace- 
ment), or for situations wherein vertebral 
bodies are compressed to two-thirds their 
normal width have been forthcoming in 
our experience. These injuries are rare, 
however, without damage to the spinal 
cord or cauda equina. It has been ob- 
served in our series in a few instances that 
it is possible, in the presence of such 
marked lateral displacement of vertebral 
bodies, for the cord to remain in intact 
anatomical continuity. With knowledge 
gained in the war that return of some 
function is possible even when decompres- 
sion is undertaken many months after the 
original injury, this fact contains Important 
implications. Without such marked dis- 
placement of vertebral body fragments, 
and when not complicated by fractures of 
the laminae or pedicles, the automobile- 
jack method of Ryerson’ was employed. 
The use of the Bradford frame, when 
extension was indicated, was rather un- 
satisfactory in that it tended to promote 
bed sores, so that when possible, Stookey’s 
method was used. 

The abo\-e outline of management ap- 


plied also to fractures of the lower spinal 
column with the additional use of the 
method described by Watson-Jones. 

Uncomplicated injuries to the sacro- 
coccygeal region were rare, not severe, and 
readil}’^ amenable to the conservative meas- 
ures outlined above. 

Fracture, fracture-dislocation and dis- 
location resulting from injury sustained 
in combat, associated with damage to the 
spinal cord and cauda equina, formed by 
far the larger group. Of this .group, cer- 
vical cord injuries occurred in 10 per cent 
of the cases, 23 per cent were upper 
thoracic cord injuries, the lower thoracic 
injuries comprised 34 per cent, and the 
cauda equina was involved in 33 per cent 
of the cases. These figures do not represent 
the overall statistics but are personal 
observation. 

With experience, surgeons have learned 
that not only is the question of whether 
the spinal cord is intact or not of para- 
mount importance, but how much and 
what can he do at the Base Hospitals or 
at the Neurosurgical Centers in the Zone 
of the Interior to minimize the disabling 
effects of complete anatomical interrup- 
tion of the cord. Also as the result of wider 
experience, he has learned that the clinical 
criteria for complete section of the cord 
were surprisingly erroneous at times cast- 
ing doubt upon the justification for con- 
servatism. The multiplicity of wounds, 
observations that not all “complete para- 
plegics” conform to the classical pattern 
described b}’^ Riddoch,^ the occurrence of 
pain below the level of section, and others, 
presented the World War ii surgeons with 
perplexing problems impossible to solve 
immediately and obviously giving evidence 
of incomplete knowledge, rendering the 
solution more complex and difficult. The 
availability of the sulfa drugs and the anti- 
biotics ^emo^■ed some of the restrictions 
upon surgery. As a result of this experience, 
new reasons for more radical measures 
were added to the prevailing list of indica- 
tions for surgery as outlined by Mixter,*^ 
Wortis and Sharp," Browder and Grimes^ 
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and others. In addition, the surgeon- had 
come to realize that rehabilitation should 
begin for the wounded man soon after 
injury and that the role of the surgeon in 
the forward area could be one which might 
determine an adequate adjustment of the 
patient to his disability. By the judicious 
maintenance of hope for some recovery 
when indicated and the assurance of a 
useful comfortable existence without eco- 
nomic burden to others in complete para- 
Ij'ses, more lives are salvaged. 

The management of injuries of the spine 
with associated damage to the cord and 
cauda equina has been conditioned by 
knowledge gained in overseas and Conti- 
nental U. S. Hospitals which has altered, 
to some extent, the indications for surgical 
intervention in these cases. Careful obser- 
vation and wider experience have tended 
toward a somewhat less conservative atti- 
tude than existed prior to the onset of the 
war. 

The following outline of the indications 
for surgery does not include the conditions 
thought to have necessitated surgical 
intervention at all times during the war, 
but includes those indications added as the 
result of later experiences. 

INDICATIONS TOR EARLY SURGICAL 

EXPLORATION IN WAR CASUALTIES 

Incomplete or Complete Cord Lesions in 
Which There Is Progression oj Cord Dysjuric- 
tion. This situation was considered to be 
as urgent an emergency as hemorrhage 
from an important blood vessel. 

Involvement of the elements forming the 
posterior portion oj the neural arch com- 
pressing the cord, or in danger of compres- 
sing it, if adequate reduction of the 
displaced fragments cannot be achieved 
and maintained closure and repair of the 
dura when penetrated by bone fragments 
were indications for surgery. 

Fracture, fracture-dislocation and disloca- 
tion, and foreign bodies such as bomb frag- 
ments, etc., at the “critical level” of the 
spinal axis ( from the sixth cervical segment 
of the cord to the first thoracic segment in- 


clusive)! Between these two segments 8o 
per cent of the fibers forming the brachial 
plexus emerge. Loss of function of the 
brachial plexus renders the patient a prac- 
tically helpless invalid. Preservation of 
about 60 per cent of the brachial plexus 
enables a man to walk with crutches and, 
with care, to be eventually useful to him- 
self and others. A great responsibility is 
placed upon the surgeon in deciding upon 
definitive treatment or no surgical ex- 
ploration when called upon to treat injuries 
at this level. It is our opinion that certainly 
those patients in whom there is a partial 
paralysis and encroachment upon the canal 
should be explored immediately, as well as 
those with a complete paralysis when seen 
early. Those with a complete paraplegia, 
with definite roentgeonological evidence of 
compression of the cord, or manometric 
block, should also be explored. Nicety of 
judgment is necessary when the .v-ray evi- 
dence. is not conclusive or the hydrody- 
namic examination carefully performed 
reveals only a partial block of mild degree. 
However, so much is at stake for the pa- 
tient and so much is to be gained, that 
one must not be too conservative when 
confronted with this situation. 

Removal of Foreign Bodies. The metallic 
fragments are sterile on entrance into the 
body. They should be removed when pro- 
ducing pain, if greater damage will not be 
done during their removal, when they have 
penetrated the dura, and there is a spinal 
fluid fistula .through the portal of entry. 
Special attention has been directed by 
Lt. Col. J. L. Pool, A.U.S., to the considera- 
tion of penetrating wounds of the abdomen 
in which fragments lodge in the spinal 
canal and their likelihood of having per- 
forated an abdominal viscus and of passing 
through the leptomeninges is emphasized. 
Fiat surfaced, metallic fragments lying 
not entirely within the cord have been 
removed when the long axis of the frag- 
ment lies parallel to the long axis of the 
cord. The presenting portion of the frag- 
ment can be grasped with forceps and 
delivered along the plane of its entry after 
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space for its accommodation has been pre- 
pared by rongeuring enough bone laterally. 

Folloiving gunshot arid other penetrating 
wounds received in combat, closure oj the 
dura for persisteiit cerebrospinal fluid fistula 
is indicated. The presence of a fecal fistula 
communicating with the meninges de- 
mands immediate attention. 

Surgerx'- for the relief of pain was rarely 
necessary in the early cases. Rhizotomy 
may occasionally be required, rarer still, 
cordotomy in the cases observed during the 
earlier weeks. 

Two factors of importance were given 
some consideration. These were, first, the 
question of lumbar puncture. Not all 
spinal injury cases need lumbar puncture 
and the danger incident to manipulating 
the patients for this procedure realized. 
However, since most of these injuries in- 
volved the laminae and since the prone 
position was the one usually of choice for 
evacuation, more lumbar punctures were 
attempted in the prone position. 

It was realized that the greatest damage 
to the cord was due to hemorrhage within 
the cord. ^^Ten found and accessible, its 
removal was attempted from the midline. 

One additional surgical procedure carried 
out in the European Theater which was in- 
frequently performed elsewhere was supra- 
pubic cystotomy in the paraplegics. It is 
agreed by most that the best method of 
caring for the parah-zed bladder is tidal 
drainage, ^^hth the large number of-casual- 
ties in the European campaign and an 
insufliclent number of trained enlisted 
personnel to care for the complex mecha- 
nism, the method of suprapubic cystotomy 
was justified and adequate. 

.MANAGEMENT OF SPINAL INJURIES IN THE 
UNITED STATES 

Statistics following World War i re- 
garding spinal cord injury revealed a mor- 
tality of over 90 per cent. Not in that war, 
nor in civilian life since then, until World 
^^ar II has this type of injury been con- 
sidered a special problem. They had been 
accepted as hopeless cripples, and as a 


result of urinary sepsis and its sequelae, 
their early demise anticipated. The out- 
look for these casualties is no longer grim 
for all of them. Many can live out their 
normal e.xpectancy of life, free from in- 
fection, and gain a livelihood. This was the 
goal of the Medical Departments of both 
Services and, although the final evaluation 
of their efforts is not at present available, 
much has been achieved toward that goal. 

On evacuation to the United States, 80 
per cent of the spinal cord injury cases had 
decubitus ulcers in addition to their para- 
lyses, many were undernourished, and in 
some cases were in marked hypoproteine- 
mia. The ne.xt most important complication 
to the patient after the parah'sis was pain. 
They were worried men, eager that any- 
thing be done in order that they might walk 
again. The transition from the above pic- 
ture to the hopeful, gratifying one outlined 
at the beginning of this section, was the 
result of teamwork among many neuro- 
surgeons, urologists, orthopedic surgeons, 
internists, plastic surgeons, physical thera- 
pists, nurses and rehabilitation officers 
who, by their combined efforts, are demon- 
strating that approximately 50 per cent of 
all types of cervical cord injuries are walk- 
ing and that between 60 to 65 per cent of 
all types of upper thoracic cord injuries are 
walking. Almost 75 per cent of the lower 
thoracic injury group are walking and as 
well as 90 per cent of the cauda equina 
injuries. It is true that most are ambulant 
with the aid of braces and crutches, either 
singly or combined, but it is indeed not 
rare that a soldier, sailor, or marine with a 
high thoracic lesion and a complete para- 
plegia, on discharge from a Service Hos- 
pital, drive off in his car to take a job. 

The problem of management of casual- 
ties of this type begins immediately upon 
admission and individual cases re-evalu- 
ated. The malnutrition is eliminated by 
high protein diet, parenteral administration 
of amino acids, etc., whole blood trans- 
fusions when indicated, and vitamin ther- 
apy. The importance of returning normal 
nitrogen equilibrium is well recognized at 
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the centers, not only for adequate nutrition 
but also for the healing of wounds and 
decubiti. As soon as possible, when the 
patient’s general health permits, he is 
measured for braces and started on exer- 
cises in bed before attempting ambulation. 
Meanwhile, if there has been a suprapubic 
cystotomy, this is closed and the patient 
started on tidal drainage and urinary prob- 
, lems are resolved so far as possible. The 
ideal, indicated by Munro, that an intel- 
ligent, cooperative patient who has sus- 
tained a spinal cord or cauda equina injury' 
has a right to expect infallible twenty-four 
hour control of urination by the time he 
leaves the doctor’s care, is attempted but 
the method of this achievement, especially 
when complicated, is beyond the scope of 
this outline. 

The exercises performed in bed, in the 
wheel-chair or on a mat prepare the patient 
for ambulation and care of himself. The' 
regime described by Deaver® has been of 
value. When there has been adequate 
preparation of the five muscle groups 
I necessary for manipulation of crutches 
and braces are found satisfactory, the 
patient is initiated into the mechanism of 
tripod-walking with crutches or when there 
is preservation, particularly of the ilio- 
psoas, the “walk-through” technic is 
taught. The muscle groups necessary for 
standing up and walking with crutches are 
as follows, as enumerated by Deaver, in 
the order of importance : 

“i. Arm flexors to move crutches for- 
ward. 

2. Extensors of the forearms to hold 
elbows stiff so they do not buckle when 
body weight is lifted from the floor. 

3. Finger and thumb flexors to preserve 
grasping the crutches; 

4. Dorsiflexors of the wrist to keep the 
hands in correct position on the hand 
pieces. 

5. Shoulder girdle depressors and down- 
ward rotators to support the body by 
means of the crutches when it leaves the 
floor. 

As already mentioned, complete sections 


of the cervical spinal cord preclude the 
possibility of walking on crutches because 
the nerve supply of these groups emerge 
from the cervical cord. Long, bilateral 
braces are necessary for paraplegics- to 
stand or walk on crutches. Exercises in 
bed, in a wheel-chair, the gymnasium mat, 
and parallel bars are designed to develop 
those muscles of the above group which 
are preserved. Once the patient is capable 
of ambulation on the' flat floor surface he 
is taught the technic of climbing a ramp 
and stairs.” 

Reconstructive surgery in the Centers 
is directed toward the greater return of 
cord function, the relief of pain, spasticity 
and contractures. Many very late laminec- 
tomies have been performed in the pres- 
ence of partial lesions and block with 
surprisingly gratifying results. Operations 
for the relief of spasticity include the 
following; anterior root resection, obtura- 
tor neurectomy, tibial neurectomy, tibial 
nerve section and neurorrhaphy, tenotomy 
and alcohol injection of the spinal cord. 
Operations for relief of pain include pos- 
terior root section, cordotomy, sympa- 
thetic ganglioramisectomy, cordectomy (at 
level of lesion), peripheral nerve section 
and alcohol injections. 

CONCLUSION 

Much credit has been given to the 
various specialists engaged in treating pa- 
tients with spinal fractures and disloca- 
tions and their achievements during the 
recent war. Little mention has been made 
of the patients themselves. Universally, 
the morale was highest among these se- 
verely injured men. Their youth and 
general health prior to combat, together 
with an indomitable will to recover and 
be useful citizens, contributed to the suc- 
cess of their treatment in equal measure. 

SUMMARY 

A general outline of the management of 
fractures and dislocations of the spine in 
warfare is presented, based only on per- 
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sonal experience and observations of others 
engaged in similar work and not intended 
to represent a complete jjicture of the 
problem. 
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Spin’a bilida may be iiidden (spina bifida acciilta) or obvious, innocuous 
or part of a widespread deformity incompatible with life.’Togethcr with its 
related diseases it is most common in the lumbosacral region, next common 
in the cervical vertebrae, and least common in the thoracic spines. 

From “Surgical Treatment of the Nervous System” edited by Frederic 
W. Bancroft and Cobb Pilcher (J. B. Lippincott Company). 
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T he treatment of injury of the spinal 
cord has been characterized by con- 
servatism. Closed spinal cord injuries 
rarely call for surgical intervention.' The 
many advances in surgical adjuncts have 
been helpful. Crutchfield skull traction 
tongs are used to great advantage in the 
treatment of cervical spine injuries. Hyper- 
extension is useful in the treatment of 
closed dorsolumbar fractures compromis- 
ing the cord and frequently allows surgery 
to be avoided. Munro’s contribution is no 
where exceeded by the development of his 
tidal drainage apparatus for the treatment 
and control of the neurogenic bladder.- 
His analysis of spinal cord injuries and 
their treatment, and his excellent results 
in rehabilitation of the patient with a 
transected cord, have contributed much 
to our knowledge.® The trend, however, in 
the treatment of acute closed spinal cord 
injuries has been toward the conservative 
and only rarely has laminectomy been 
considered of value.' 

Cushing, in his report as Senior Con- 
sultant of Neurological Surgery during the 
last war, discussed spinal cord wounds only 
to lament their almost Invariable pitiable 
result and early death.® As a consequence 
of this extremely conservative attitude the 
problem was dealt with hesitantly in the 
early days of the present war. A pessi- 
mistic attitude was assumed during the 
author’s African and Sicilian experience. 
Very stringent indications for operation 
voluntarily governed the various neuro- 
logic surgeons functioning in that theater. 
As a result, the usual operation following 
a spine wound was merely a debridement. 
X-ray evidence was relied upon to a great 


degree, denoting transection or sparing of 
the cord by the missile’s passage through 
the neural canal. A progressive neurologic 
lesion would occasion operation, but those 
patients exhibiting such a lesion were few. 
It was assumed that spinal cord damage 
was irreversible and much was made of the 
rapiditj’ of onset of the paralysis. No one 
of us was ever satisfied with the defeatist 
attitude prevalent as to the prognosis of 
cord wounds. Yet, in the light of previous 
experience of such men as Cushing, and the 
results of surgery in hardly comparable 
closed cord injuries, it seemed foolhardy 
to laminectomize more of those patients. 

Only three laminectomies for trauma 
were performed by the author in the Medi- 
terranean theater, although twenty-six 
such patients were observed. One patient 
had a progressive cauda equina lesion with 
a bullet in the neural canal. The other had 
an incomplete lesion, slowly progressive, 
and a spinal fluid block with .v-ray evidence 
of an incomplete, unilateral, laminal frac- 
ture. These two patients obviously needed 
urgent surgery. There were many others 
whose need was not then so obvious, but 
who now would be operated upon unhesi- 
tatingly. Radiculitis, caused by facet and 
laminal fractures, was treated conserva- 
tively. All clinically complete lesions were 
sent back with only a tissue debridement. 

All in all, the dictums of civilian experi- 
ence, in so far as pertaining to laminectomy 
in wounds of or near the spinal cord, were 
unsatisfactory to the surgeon’s mind and 
conscience. The depressing effect of finding 
at operation a transected or softened cord 
was persistent. Y et, it was accepted knowl- 
edge that if any improvement was to be 
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expected, direct pressure of bone, debris 
and foreign bodies must be removed early, 
preferabh’ under forty-eight hours. The 
cauda equina, if involved, must be un- 
tangled. Spinal fluid fistulas must be 
closed. There is no natural reparative 
process which will replace surger}' in such 
conditions. 

These same thoughts and dissatisfac- 
tions were being shared in the Zone of the 
Interior. Although assurance was not 'such 
that a general statement could be made. 
Colonel R. Glen Spurling at Walter Reed 
General Hospital,® and other qualified men 
at other centers, were operating upon 
these unfortunates at a later date. The re- 
sults seemed encouraging to them. 

These thoughts occupied our mind as we 
prepared for the invasion of Normandy. 
The first few daj’s were so hectic that 
spinal cord wounds were flown back to 
England without operation but with suit- 
able fi.xation and hyperextension. The situ- 
ation was so stabilized, however, by D 5-6, 
that laminectomy, under fair conditions, 
was feasible. The author, accordingly, 
began to laminectomize all spinal wounds 
with incomplete or progressive cord lesions, 
and eventually all those in whom he sus- 
pected the cord to be spared. These in- 
cluded those patients with a clinically 
complete lesion, Avith a block of spinal fluid 
by Queckenstedt test, and with the .v-rays 
not indicating that the neural canal had 
been traversed. As consultant in Neuro- 
logic Surgery for the American First Army, 
he encouraged qualified men to perform 
laminectomies in such cases. It is too early 
to evaluate the eventual outcome of such 
decompressive surgery. It was learned, 
however, that almost all such cords Avere 
anatomically intact although physiologic- 
ally they did not conduct impulses. This 
seemed encouraging and the scope of lami- 
nectoni}^ AA-as graduall}’ increased. More 
and more anatomicallj" intact cords AAcre 
found in patients in A\fliom all clinical and 
roentgenographic eAodence seemed to indi- 
cate a complete transection. 

It is realized that return of phA’^siologic 


function need not follow the mere anatomic 
sparing of the cord. ConA''ersel3% it is- true 
that physiology cannot be resumed Avhere 
anatomical continuity does not exist. As a 
primar}- step in the recoA^er}" of the pa- 
tient, continuity- must be ascertained or 
re-established. This can be accomplished 
only- by- laminectomy, just as such surgery^ 
can be justified only- by^ an eA^entual return 
of function. 

The most suitable place -in the chain of 
CA'^acuation for ■ laminectomy^ is the first 
place AA-herein adequate talent and reason- 
able facilities for surgery- co-exist. Since 
the need is urgent, the most suitable sta- 
tion is the EA-acuation hospital. While 
nursing facilities are strained, the reAA^ard 
of being able to operate early upon a com- 
bined chest or abdomen-cord AA^ound seems 
to justify the task. OtherAAUse those un- 
fortunates AA'ill not be operated upon until 
their chest or abdominal AA'Ound alloAA^s 
cA'acuation, namely-, from fiA'^e to tAA^elve 
day’s. Early”^ surgery’’ should cause less, 
rather than more, skin or bladder problems 
since reparation is frequently'^ dramatic. 
Beds are not held for long periods of time 
because a laminectomized patient can be 
evacuated in three to four day's if necessary-. 

' SIGNS AND SYMPTOMS 

The patient Avill speak of his inability, 
or partial inability' to use his extremities, 
his lack of bladder control and his sensory' 
loss. He may' speak of an “electric shock” 
upon being struck, folloAved by immediate 
or progressiA'e paraly'sis. The paraly'sis, 
hoAA'eA'er, may' not be noticed in the mental 
haze of fighting, being AA'ounded, and re- 
sultant shock. Rarely' is the story' of 
gradual onset of paraly'sis elicited and then 
its reliability' is to be questioned. Three 
patients claimed a gradual onset of paraly'- 
sis and all three had seA'ered cords at 
operation. Patients suffering a concussion 
of the cord due to passage of a missile 
close to the cord, so-called “supersonic 
concussion,” portray' a paraly'sis Avhich 
may be improA'ing upon admission to the 
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Evacuation hospital. With no evidence of 
fracture, surgery is not indicated in these 
cases. It is indicated if bone distortion is 
present, since regression may occur to a 
point less than perfect, unless minimal 
bone pressure is relieved. 

The patient usually is in a state of 
spinal shock, which persists for two or three 
weeks. The paralysis is flaccid and com- 
plete. Sensory loss is complete in all 
modalities. All reflexes are absent and the 
bladder is flaccid with urinary retention. 
Priapism is rare except in cervical cord 
lesions, complete or incomplete. Simple 
turgescence is seen frequently in cervico- 
dorsal lesions, occasionally lumbar. It, too, 
has little prognostic significance. 

■ It was found that considerable confusion 
existed in the use of the term, “spinal 
shock.” It is actually a neurophysiologic 
process Avith symptoms as described above, 
following transection, anatomic or physio- 
logic, of the cord. It is later converted into 
the picture of spastic flexion, mass reflexes 
such as flexor spasms and usually a spastic 
automatic bladder. The term was confused, 
justifiably, with the state of neurogenic 
shock, seen following cord injuries. This 
latter syndrome is portrayed as a per- 
sistent low blood pressure, 70-90/0-40, 
normal or slightly increased pulse rate, 
ashen color, lethargy, cold skin but normal 
hematocrit and blood count. Such a picture 
was to be expected at the level of C-7 or 
D-i, because of the ciliospinal group of 
cells and the proximity of the stellate 
ganglion. It was attributed in other loca- 
tions to the blood loss and consequent 
vascular shock, due to the concomitant 
wound. This view was, of necessity, dis- 
carded. There is no air hunger, restlessness 
or distorted hemotocrit and whole blood in 
quantities does not alter the picture. 
Rather a gradual return to normal is seen, 
extending over a period of two or three 
days or even longer, regardless of treatment. 

Ileus was a very common, persistent and 
annoying finding and was controlled only 
by a Miller-Abbott tube, suction, and 
laminectomy. Prostigmine helped in the 


re-establishment of tone in the gut Avail 
but the response to surgerj’^ AA-as more 
dramatic. The presence or absence of ileus 
AA'as of little prognostic A'alue. It occurred 
impartially in severed or intact cords, but 
Avhen it Avas present, it occurred in physio- 
logic scA'cred cords. It Avas not seen in 
a clinically incomplete lesion. Type of 
breathing exemplified only the Ica'cI of the 
lesion and aided in prognosis as to life. 
CerAucal cord lesions beloAv C-4 alloAved 
onR diaphragmatic breathing. Those pa- 
tients in this series all died. LoAver lesions, 
alloAving only a small amount of costal 
expansion, caused pulmonary complica- 
tions and, sometimes, early exodus. 

One prognostic sign of some import A\'as 
noted. A clinical leA'el of anesthesia and 
paralysis Avould ascend, probably due to 
ischemia and softening, to tAA’O or three 
segments aboA^e the bony leA^el indicated in 
.v-ray. This sign usually indicated a com- 
pletely transected cord. Again, hoAA’ever, it 
AA'as not infallible. 

Radicular pain Avas seen most frequently 
in incomplete lesions and constituted an 
indication for surgery. This pain could be 
extreme and uncontrollable, particularly 
common in cerAUcal or cauda equina 
Avounds. 

Sensory loss is dependent upon the tracts 
scA'ered or compressed. The lateral spino- 
thalamic tract carrying pain and tempera- 
ture impulses and the A'^entral spinothalamic 
tracts carr3dng light touch impulses are 
the most Important. PropioceptRe sen- 
sation, carried in the posterior columns, 
ma^' be lost directlj^. All the A^arlants of a 
true BroAvne-Sequard s^mdrome haA'^e been 
seen, the text book picture, rareR. HoAA’- 
ever, a partial lesion of the cord, may, if 
spinal shock is not complete, alloAV light 
touch to be preserA^ed. This is because of 
the gradual crossing of the A’^entral spino- 
thalamic tracts. Such an instance, of 
course, is an indication for laminectomj'. 
Prognosticalljr, sensorj'^ retention is more 
important than motor loss. The pj^ramidal 
tracts are apparentR’^ the most susceptible 
to trauma. Complete motor loss is the rule 
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whereas some retention of light touch is 
commonly seen in incomplete cord' lesions. 

The sensory loss of pain and temperature 
may be confirmed b}' the lowering of skin 
temperature, loss of perspiration and the 
peculiar dry, flaky feeling of the denervated 
skin. These characteristics are discovered 
by drawing the fingertips lightly over the 
body surface. There is also a minimal, 
mottled discoloration of the anesthetic 
skin. 

Associated thoraco-abdominal cord 
wounds are very common. This necessi- 
tates delay in surgerj' for the cord wound, 
since the thoracic" or abdominal wound 
takes priority over the cord wound. 
Physiologic respiratory factors, in such 
cases, , demand local anesthesia for the 
Iaminectonl3^ It is desirable also to accom- 
plish the spinal cord surgery within forty- 
eight hours after the time of injury. If 
this cannot be done without endangering 
the patient, it is believed that the next 
most favorable time period is under ten 
days and that the prognostic difference 
between forty-eight hours and ten days is 
of minimal significance. The opportunity 
to accomplish the most for the patient with 
a cord wound is under forty-eight hours. 

INDICATIONS FOR SURGERY 

The indications for laminectomy were 
in a state of flux. Their scope was gradually 
extended to include actually any patient 
in whom there was a reasonable doubt that 
the cord had been severed. Lack of the 
gift of lucid expression clouds the e.xact 
pictorial description of this suspicion. 
Surgery cannot restore anatomical conti- 
nuity Avhere the spinal cord has been 
severed. It can, however, permit restora- 
tion of physiologic continuity if the cord 
is intact and only compressed by bone or 
foreign bodies. Despite common and loose 
descriptions of compression of the cord by 
blood clots, this phenomenon was never 
seen. 

Tissue debridement is indicated in all 
wounds of or near the vertebral column or 


spinal cord. Devitalized tissue, debris, 
foreign bodies and accessible, removable 
bone fragments should be excised. Positive 
evidence of transection of the cord would 
allow one to do only this, to close anj^ spinal 
fluid fistulas by means of a fascial graft 
and to close the muscle and skin tightly. 
Except for the closure of muscle and skin, 
this is no more than is done to any war 
wound. The necessity of a tight dural 
closure, plus local instillation of sulfo- 
namide and penicillin powder, is obvious. 
Fractured spinous processes are commonly 
remolded in such instances. Rarelj^ if ever, 
is it necessary to remove a fractured 
transverse process. Fascia of the para- 
vertebral muscles is readily available for 
dural grafts to close spinal fluid fistulas. 

Lavnnectomy. Obviousl3% an}'- incom- 
plete or progressive neurologic cord lesion, 
associated with a wound of, or near, the 
spinal cord, requires laminectomy. This 
is a self-evident truth and is universally 
accepted. The only exception to this rule 
would be an improving neurologic picture 
with no -v-ray evidence of bone damage. 
This type of supersonic concussion of the 
cord is not helped by surgery, and improve- 
ment is usually spontaneous and rapid. 
However, an improving neurologic picture 
associated with laminal damage should still 
demand laminectomy. A return to less 
than normal may be replaced by complete 
recovery if minimal bony compression is 
removed. This is an important dictum. 

A complete physiologic lesion demands 
surgery if there is any suspicion that the 
spinal cord is intact. Experience dictates 
that the cord is anatomically intact in a 
high percentage of such lesions. Yet, to 
operate each one would subject the patient 
to unnecessary major surgery and waste 
needed time. A number of factors operate 
to formulate the suspicion that a cord may 
be spared. It is not believed that any one 
of them, or any combination thereof will 
allow one to state definitely that a cord is 
or is not transected. 

Neurologic examination can reveal only 
the degree of completeness of the lesion. It 
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Fig. t. Minimal .v-ray evidence of damage at Dy-S-o-io, Operation revealed complete destruction of cord at 

that level. 



Fig. 2. This missile crossed the neural canal and should have transected the cauda equina. Yet, at operation, 

the cauda was intact. 


is of no help if the lesion is clinical^ 
complete. 

The various stigmas described above, 
such as ileus, priapism and an ascending 
level of anesthesia are only contributor^^ 
factors in arriving at a decision. No one is 
reliable as to sparing or transection of the 
spinal cord. 


Roentgenographic evidence in the held 
without a moving Buck5^ diaphragm does 
not present criteria for acceptance or rejec- 
tion of a patient for laminectomy. It is, 
however, the most reliable of all the above 
indications. The amount of laminal dam- 
age is difficult to evaluate bj^ x-ray. The 
obvious ones are no problem, but a very 
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Fig. 3 . A and b, prc- and postoperative .v-ray of missile at D7. Hemi-laminectomy is difTicult to see 

in .Y-raj-. 


minimal amount of damage by .v-ray may 
be revealed, at operation as gross damage 
with cord transection. (Fig. i.) Conversely, 
apparent crossing of the neural canal by a 
large fragment with marked bony damage, 
may be revealed as a lesion sparing the 
cord. (Fig. 2.) Facet deformities are 
even more difficult to recognize because 
of technical drawbacks inherent in field 
equipment. 

The Queckenstedt test to determine the 
presence or absence of a spinal fluid block, 
actuall}^ is of little value in estimating 
suitabilit}’^ for operation. A negative Queck- 
enstedt may be found in a partial cord 
lesion, the very case needing urgent opera- 
tion. Conversely, almost ever}'- complete 
transection of the cord will reveal a block 
of cerebrospinal fluid by Queckenstedt 
because of the local tissue damage and 
debris. To rely on such a test for this 
purpose is foolhardy because it tells us 
nothing. For teaching purposes, to assert 
that every block should be relieved is 
acceptable, but many transected cords will 
be found. To reject ever}' negative test is 
to miss the patients one may help the 


most. A minimal lesion after all recovers 
the fastest and most completely. 

Consequently, a collective and judicious 
survey of all these unreliable factors must 
be made to determine operability. Experi- 
ence is the greatest attribute and such 
experience is rare and hardly found since 
comparable civilian wounds are few. Error 
on the side of superfluous surgery is to be 
preferred to error on the side of conserva- 
tism. It would be better, if only more 
humane, to operate many hopeless patients 
to . save one. Irrefutable evidence of cord 
transection, however, should obviate un- 
necessary surgery. The burden of proof 
lies on the side of determining a transected 
cord. The cord should be assumed spared 
until it is proved to be transected. 

Hemi-laminectomy has come to fill a 
very useful role in war surgery. (Fig. 3.) 
Unilateral severe radiculitis, due to trau- 
matic distortion of facets and interverte- 
bral foramina, may be relieved by this 
procedure. Removal of foreign bodies from 
the neural canal is expedited. Unilateral 
cord compression by fractured lamina can 
be easily relieved. It is a particularly useful 
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Fig. 5. Unilateral cord compression at 

procedure in the cervical region. (Figs. 4 
and 5.) Indeed, it seems to be the only 
necessary procedure since all the patients 
requiring ? wide laminectomy died The 
reason obviously is that any foreign body 
crossing the neural canal in the cervical 
region will occasion death. (Fig. 6.) tlm- 
lateral damage, not seriously injuring the 
vital cervical cord, can be repaired through 


n 

7 relieved by hemi-laminectomy. 

lemi-laminectomy. Some of 

ilts of spinal cord surgery have com 

Dugh this procedure. ^^trnl- 

)ccasionally, extreme and unc 
le pain, even in the presence of a tra 
ted cord, was noted. Tins pam 
[icular in distribution and was on 

;asions intractable to re-operation, dc- 
npression of the proximal nerve roots 
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Fig. 6. Large shell fragment crossing neural canal at C5-6-7, transecting cord and causing death. 


and even posterior rhizotomy. Intrathecal 
alcohol had no effect on the pain nor did 
sympathetic paravertebral blocks. It is 
believed cordotomy may be indicated in 
such cases. Ammonium salts intratheca lly 
(Pitcher plant e.xtracts) may have been of 
some value. 

The problem of severe and painful flexor 
spasms or mass refle.xes was not seen in this 
early phase. Therefore, the need to con- 


sider anterior or posterior rhizotomy, nerve 
crushing or the use of curare, did not arise. 

Technic does not vary from accepted 
technic anj"Avhere. Local anesthesia is used 
frequently but endotracheal gas-oxj'^gen- 
ether, and even sodium pentothal, is also 
commonly used. The dura mater is a}wa3's 
opened unless the wound is dirt}- or old. 
There need be no fear of meningitis with 
the adjuncts of penicillin and sulfonamides. 


TABLE I 
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1 

Operated 

1 
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Physiol. 
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1 
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Rate 
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f 
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35 

10 

3 
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1 

4 
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3 
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7 
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29 
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18 
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3 
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! 8 
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66 

35 

S 


21 

0 

0 

0.0 

0.0 

14 

Sacral 

2 

2 

0 

0 

2 

0 1 

0 

0.0 j 

0.0 

I 

Tot.aI 

i 

1S4 

76 

17 

12 

B 

12 

6 j 

9.8 

i 

7-9 j 

30 


* Those patients not operated upon were adjudged to have had their spinal cord transected or battle con- 
ditions were such as to make laminectoim- not feasible. Verj' rarely did the general condition of the patient contra- 
indicate surgery. Postoperative cervical deaths were due to transected cord. Postoperative dorsal cord deaths 
^Yere due to abdomen-chest wounds. Cervical cord wounds that survived and improved iiad had hemi-laminec- 
tonues; four so-c.alled “supersonic concussion of the cord” cases improved without surgerj'^ in eight to forty-eight 
hours. Onij' three of twentj--nine spinril cord wounds were operated upon in the Mediterranean Theatre. 
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The author has seen no infections in this 
series. Local sulfonamides and penicillin 
were instilled. Tight dural closure without 
drainage is always performed. The dura is 
closed with a fascial graft if necessary. 

PROGNOSIS 

Study of Table i will reveal an over-all 
mortality of all patients with spinal cord 
wounds reaching the neurosurgeon alive of 
9.8 per cent. Postoperative mortality rate 
was 7.9 per cent. Cervical cord wounds 
caused a 37.1 per cent death rate, over-all, 
and 30 per cent postoperatively. The mor- 
tality rate of dorsal cord wounds was 
6.1 per cent over-all, and 10.3 per cent 


postoperatively. Lumbar and sacrahvounds 
caused no deaths. These rates are calcu- 
lated on a ten-day period and constitute 
immediate mortality. Those patients with 
transected cords may survive for varying 
periods until the usual bladder or decubitus 
infections arc fatal. Although tidal drain- 
age was used on all bladders in the earlj 
phase, it was rare that a patient with a 
spinal cord wound reached the United 
States without a suprapubic cystotomy. 
This is not an indictment per se of tidal 
drainage apparatus, since facilities and 
personnel for constant supervision were 
lacking. 

Seventy-six laminectomies revealed only 
twelve transected cords; 108 patients, how- 
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ever, had been rejected as being inoperable 
because of a transected cord. 

Thirty patients had a return of function 
of some degree following laminectomy. No 
return was noted in patients not operated 
upon, except in four patients with con- 
cussion of the cord and' no bone damage. 
Seven patients with cervical cord wounds 
recovered function, everyone whose cord 
had not been severed. Eight patients with 
dorsal wounds reco^•ered function, twenty- 
one did not and three died. Fourteen 
patients with cauda equina lesions had a 
return of function out of thirty-fn-e pa- 
tients operated upon; twenty-one did not, 
but none died. Thus, of the seventy-six 
patients laminectomized 18.4 per cent 
(fourteen patients — four cervical, three 
dorsal and seven cauda equina lesion) had 
some return of function within ten days. 
Within six weeks 39.4 per cent had a 
return of some function. Further follow-up 
has not been done as yet. It is believe that 
improvement may continue up to one year. 
Therefore, it may be assumed that a 
greater percentage will be eventually bene- 
fitted. The author believes strongly that 
proper and prolonged care and rehabilita- 
tion of these unfortunates may allow some 
progress in the over-all picture. Complete 
and e.xacting study and care of skin, 
bladder and general condition may allow 
technical rehabilitation to the point of 
social usefulness. - It may also allow a 
healthy mental readjustment, a much 
needed ally of the physician. Postoperative 
deaths occurred only in those patients with 
severe associated wounds, except for the 
cervical cord wounds, who died quickly of 
respiratory failure. 

SUMMARY 

Pessimistic attitude regarding spinal 
cord Avounds has been recounted. Gradual 


shift of opinion has led to increased num- 
ber of laminectomies and fairly encourag- 
ing results. Unreliability of clinical signs 
and -v-rays as to cord section is emphasized. 
Prognosis as to life and return of /unction 
after laminectomy is evaluated. Indications 
for laminectomy and hemi-Iaminectomy 
are described. A careful and exacting study, 
care and rehabilitation program is indi- 
cated, and may provide a clue for further 
improvement. 

CON'CLUSIONS 

1. Anatomically transected spinal cords 
are fewer, in gunshot wounds of the verte- 
bral column, than formerly believed. 

2. PliA'siologically transected cords may 
recover if compression is relieved by early 
surgery. 

3. Early laminectomy is indicated if 
any question exists as to sparing of the 
spinal cord. 

4. It is believed that all cauda equina 
lesions should be e.xplored. 

5. Thirty-nine and four tenths per cent 
of seventy-six spinal cord wounds oper- 
ated upon had some return of function in 
six weeks. 
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MANAGEMENT OF WAR WOUNDS OF THE CRANIAL 

CAVITY 


R. A. Groff, m.d.* 

PHILADELPHIA, PENNSYLVANIA 


I N the main, the general principles for 
the management of war wounds of the 
cranial cavity were established by 
Cushing during the first World War. The 
exigencies of war at time led to certain 
variations in the execution of these prin- 
ciples for the locations of the battle fronts 
and methods of evacuation of the wounded 
were not always the same. Events some- 
times dictated methods and at times 
evolved new principles. It was necessary 
to take climate into consideration in the 
management of these patients. This was 
certainly true in the tropics. As would be 
expected, the time interval between wound- 
ing and the time definitive treatment could 
be given plaj^ed a definite role in governing 
the type of therapy to be used. Because of 
these various factors, this report will be a 
general outline of the management of war 
wounds of the cranial cavity as experiences 
dictated them in the China-Burma-India 
Theater. 

GENERAL 

At the beginning of the campaign in 
North Burma, evacuation of the wounded 
was slow because of transportation prob- 
lems. Thus patients with head wounds did 
not reach a hospital where definitive treat- 
ment could be given for three to five days 
or even more after wounding. The forward 
hospitals were not equipped to do this 
type of surgery but did some debridement 
and frequently closed the wound in order 
to tide the patient over days of transporta- 
tion. Those wounds which were left open 
arrived at the neurosurgical center in rela- 
tively good condition although a few were 
infected. The closed wounds, on the other 
hand, were in a number of instances in- 


fected and these had to be opened. As a 
result of these observations and the fact 
that air evacuation of the wounded was 
subsequently established, an organized 
plan was set up for the handling of all 
head wounds. 

Those medical units which had no equip- 
ment and were without trained personnel, 
such as the Portable Surgical, Field and 
Evacuation Hospitals, were instructed to 
administer shock therapy and emergency 
treatment to the wound. After the patient 
had reacted from shock, he was evacuated 
directly to the station where definitive 
therapy could be given. Cooperation was 
e.xcellent and by the time the campaign 
reached its height these wounds were re- 
ceiving definitive treatment within twelve 
hours after wounding, or within twenty- 
four hours at the very latest. This system 
worked so effectively that it seemed to us 
unnecessary to consider placing a Portable 
Neurosurgical Unit within the active com- 
bat zone. This was especially true since 
a battle front in the traditional sense did 
not exist in the jungle. 

EMERGENCY TREATMENT 

The therapy advised in the forward units 
was that the wounds be cleansed, that 
hemorrhage be controlled, and that the 
wound be dusted with sulfanilamide crys- 
tals and an appropriate dressing applied to 
the entire head. No penicillin was then 
available. 

The head was to be shaved all about the 
wound for a minimum distance of three 
inches or, if time permitted, the entire 
head. The wound was to be washed with a 
sterile solution of soap and then irrigated 
with a sterile normal salt solution. Hemor- 
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rhage from the scalp was to be controlled 
by suture ties and hemorrhage from the 
brain by gentle pressure with dry sterile 
cotton pledgets or ligation of the vessel if 
it could be seen. (No fibrin-foam was avail- 
able in this theatre during the entire period 
of combat.) Following irrigation of the 
wound, the surface of the wound was to be 
dried and dusted with a light layer of sul- 
fanilamide crystals. Sterile gauze dressings 
were to be applied to the wound, the head 
padded with gauze or cotton and the dress- 
ings covered by a gauze handkerchief and 
fastened moderately- tight to the head by- 
gauze bandage so that it would not come 
off during transit. 

Procedures Avhich Avere not adA'ised AA'ere 
as folloAA's: No excision AA'as to be made of 
the scalp edges, dura or brain tissue unless 
they' Avere A’ery' loosely' attached. Bone frag- 
ments AA'ere not to be remoA'ed since they' 
might be acting as a plug to a A'essel or 
sinus AA'hich, AA'lien released, might cause 
uncontrollable hemorrhage. Plaster of paris 
or crinoline bandages AA'ere not to be used as 
a head dressing for these materials shrink 
AA'hile dry'ing and necessitate cutting to 
preA'ent unbearable pressure AA'hich might 
easily' endanger the blood supply' to the 
scalp, 

SHOCK THERAPY 

Many' of these patients AA'ere treated by' 
eleA'ation of the foot of the litter, AA'hile 
others AA'ere kept flat. No harm in the 
form of dangerously' increasing intracranial 
pressure or the precipitation of hemorrhage 
seems to haA'e occurred in those on AA'hom 
the head-doAA'n position AA-as used. In fact 
the reaction from shock seems to haA'e been 
hastened AA'ithout untOAA'ard effects. Thus 
obserA'ations made in many' patients sup- 
port the use of the head-doAA'n position in 
patients AA'ith AA'Ounds of the cranial caA'ity 
in the treatment of shock. A further ad- 
A'antage of this position is that in the 
unconscious patient it permits the secre- 
tions to collect in the nasopharynx from 
AA'hich' they' can be reniOA'ed by' Aviping 
or aspiration. 


It AA'as rarely' necessary' to use more than 
one blanket during the day' because of the 
tropical heat. In seA'ere cases, and during 
the night of the dry' season, AA'hen the air 
temperature dropped to 50 °f. or beloAA', it 
AA-as necessary' to use both blankets and 
heat. 

Where blood loss AA'as partially' responsi- 
ble for the production of shock, AA'hole 
blood AA'as definitely' more effectiA'e than 
plasma, although the latter serA'ed Avell as 
an emergency' measure for resucitation. It 
is surprising, in reA'ieAving our records, to 
learn hoAA' feAA' of the patients AA'ere given 
either plasma or blood. This is difficult to 
explain because many of the Avounds AA'ere 
extensiA'e, eA'en though they' AA'ere caused for 
the most part by' small arms ammunition. 

The use of intraA'enous fluids has been 
generally' considered to be contraindicated 
in these patients. It AA-as soon learned that 
this AA'as not true. In the tropical climate 
most of the AA'ounded AA'ere dehy'drated and 
required fluids. Many' of them, therefore, 
AA’ere giA'en 500 to 1,000 cc. of sterile 
normal salt solution, Avith or AA'ithout 5 per 
cent glucose. The intracranial pressure AA'as 
not seriously' increased and in fact, definite 
beneficial effects AA'ere seen from its use. 
From these experiences AA'ith the intra- 
A'enous fluids in AA'ounds of the cranial 
caA'ity' more attention AA'as giA'en to the 
fluid balance of the patient and measures 
taken to maintain it. 

The use of morphine sulfate in these pa- 
tients AA'as not recommended, although 
some did receh'e it. No particular compli- 
cation folloAA'ed its administration but the 
clinical picture AA'as made more difficult to 
interpret. Our feeling is that morphine 
serA'es no useful purpose in the treatment 
of these AA'ounds since pain is rarely' a 
factor. Other drugs such as chloral hy'drate 
and paraldehy'de are more effectiA'e in the 
control of restlessness AA'hich is at times a 
serious complication. 

AIR EA'ACUATION 

It Avas our experience that head injuries 
stood air traA'el A'ery' AA'ell. Because of the 
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terrain the planes had to ascend to an alti- 
tude of at least five thousand feet during 
the trip. Only one patient had. to be given 
oxygen during the flight. He was operated 
upon and made a good recovery from a 
rather extensive cranial wound. Although 
a few patients died while en route, it was 
quite obvious that air travel played no part 
in the course of the injury since the wounds 
were extensive and involved vital centers 
or large venous sinuses. 

Frequently the large number of casual- 
ties and the perilous location of the forward 
medical unit made it necessary rapidly to 
evacuate the wounded. Patients with head 
wounds in varying degrees of shock were 
placed in the planes and transported to the 
neurosurgical center. Comparing the notes 
that came with these patients, and our own 
made at the time of arrival at the hospital, 
no significant alteration in the degree of 
shock was noted. Although this practice is 
not to be recommended, air transportation 
can be used for patients in moderate shock 
if conditions so demand, provided active 
treatment is continued during the period 
of evacuation. 

A rigid vigilance was insisted upon over 
the unconscious patient during transit. Ob- 
struction to breathing was to be prevented 
by keeping the patient on his side and if 
necessary the tongue to be drawn out of 
the mouth. Precautions were to be taken 
against the patient inspiring vomitus and 
against injury to the patient during a con- 
vulsion should these complications occur. 

DEFINITIVE- THERAPY 

The principles of surgical treatment of 
penetrating, perforating and lacerating 
missile wounds of the cranial cavity which 
were used were: complete removal of all 
devitalized brain tissue, bone fragments 
and foreign bodies, water tight closure of 
the dura and closure of the scalp with 
drainage. Each of these structures — scalp, 
dura, bone and brain — will be discussed 
separately. 

Before operation was begun three things 


were given consideration: The first of these 
was an .v-ray film of the skull. This 
was made in nearly every patient with a 
scalp wound no matter how trivial or ex- 
tensive. This examination gives valuable 
information in two respects, namely, the 
extent of the underlying boiie injury and 
the location of the bone fragments and 
opaque foreign bodies. Occasionally the 
surgeon was warned of possible hazards 
during the operation in that the bone frag- 
ments or missiles could be seen to lie close 
to a major vessel or venous sinus. 

If circumstances prevented an .v-ray 
examination of the skull before operation 
or if there was any doubt following opera- 
tion that an incomplete operation had been 
done, the examination was made postop- 
eratively when the patient’s condition per- 
mitted it. 

The importance of following this pro- 
cedure was brought to our attention very 
dramatically. A soldier entered the hospital 
four hours after receiving an extensive 
wound of the cranial cavity. The data 
which came with him stated that he had 
been hit in the left occipital region by the 
recoil mechanism of a 75 mm. Howitzer. 
His condition did not permit a preoperative 
.v-ray examination of the skull. Practically 
the entire occipital lobe, part of the tem- 
poral and parietal lobes had been de- 
stroyed. The devitalized brain tissue was 
removed, hemorrhage controlled, the dura 
repaired and the scalp closed bj^ counter- 
incision. Without any warning and without 
evidence of increased intracranial pressure 
the patient had a convulsion on the seventh 
day which began as a right Jacksonian 
seizure and became generalized. He never 
regained consciousness and died about 
seventy-two hours after the attack. At the 
autopsy the area of the wound was clean. 
In the left occipital lobe close to the region 
of the pineal gland there was a shell frag- 
ment almost 2 cm. in diameter. It was in 
the center of an abscess which had rup- 
tured into the pineal fossa. This fragment 
could have been reached and easily re- 
moved, had it been known that it was 
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present. However, we were misled by the 
historical data which came with the pa- 
tient. As a result of this experience, routine 
postoperative films were made of all cranial 
cavity wounds. 

The second point is the question of de- 
ferring operation until the patient has 
fully recovered from shock. In general this 
is good practice. However, we soon learned 
that too much time should not be allowed 
to elapse before operation because the 
wound itself prevents the patient from 
fully recovering from shock. A case will 
illustrate this fact: A Chinese soldier with 
a moderately extensive frontal lobe pene- 
trating wound was admitted to the hospital 
with a temperature of 96.8 °f., pulse of 
140, respirations 36 and blood pressure 
90/40. No further delay seemed indicated 
so the wound was excised and repaired 
under local anesthesia while the patient 
was given fluids and plasma intravenously. 
Upon return to the ward he had com- 
pleteh" reco^'ered from shock, ha^•ing a 
blood pressure of 104/60. 

This occurred in a number of instances 
and strengthened our impression that the 
removal of blood clots, divitalized brain 
tissue, bone fragments, and foreign bodies 
and controlling hemorrhage is part of the 
treatment for shock, when conservative 
measures fail to give a satisfactory response. 

The third point concerns itself with the 
time interval between wounding and opera- 
tion. There is no question that these 
wounds should be treated surgically as soon 
as possible after the}”^ have been inflicted. 
In the beginning of our e.xperiences these 
patients came to the hospital three to five 
days or even more after wounding. Many 
of the injuries appeared relativel}’^ clean 
and without odor. The}'- were treated as if 
they were dean by excision and closure 
with drainage. At first the wounds were 
dusted with sulfanilamide crystals. Later 
the practice of using local sulfonamide 
therapy was discarded. We had independ- 
ently come to the same conclusion as did 
Ascroft from his African campaign ex- 
periences. These wounds can be considered 


surgically dean up to , forty-eight or 
seventy-two hours after wounding provided 
they appear clean. In fact Ascroft’s results 
show that repairs done after twelve hours 
were attended with less complications than 
those done within the twelve hour period. 
Our results agree with his even though we 
were located in a tropical monsoon climate 
where it would seem that the opportunities 
were greater for the development of in- 
fection than on the tropical desert of Africa. 
In fact our observations lead us to conclude 
that wounds as old as five days which did 
not contain pus and had no odor could be 
treated as though they were clean. 

These necessaril}- delaj^ed operations 
were all treated b}- drainage of the scalp 
for a period of forty-eight hours or longer, 
depending on the amount of drainage. If 
infection did develop, it remained super- 
ficial and in no instance did a brain abscess, 
meningitis or osteomyelitis develop. This 
observation permits the conclusion that 
these wounds should not be treated until 
definitive surgery can be performed and as 
such are not the acute emergencies they 
were once thought to be, although the 
practice is not to be recommended for rou- 
tine use in civilian practice. 

SURGICAL TECHNIC 

The scalp wound should be treated by 
excision of the edges back to healthy tis- 
sue. Conservatism should be exereised in 
this procedure because the scalp has a verj'^ 
rich blood suppl}’ and recovers remarkably 
well from injury. It is better to give ques- 
tionabl}" viable scalp tissue, where there is 
a possibilit}'^ of re-vascularization, the 
benefit of the doubt rather than create 
defects which are large and extremel}" 
difficult to close. 

The next step is the enlargement of the 
wound to provide adequate exposure of 
the bone defect and room to work upon 
the brain injur3L This should be done with 
consideration of the blood supply and at 
least part of the plan for wound closure. 
If curved incisions in the form of a flap are 
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used, the base should include at least one 
of the four arteries of the scaljj; supra- 
orbital, temporal, posterior auricular and 
occipital. A “tripod” exposure in which 
three radiating incisions arc made from 
the wound is to be avoided because after 
closure the three opposing tips in the center 
invariably undergo degeneration and a 
hole results which must be repaired 
subsequently. 

When there is a large defect the problem 
is at times very dilTicult. Many of these 
in our experience can be closed by a 
counter-incision. This means that when the 
original wound is enlarged, the extensions 
should be made in a straight or slightly 
curved line so that the counter-incision can 
be made parallel to it and a suflicient dis- 
tance away to allow for blood supply as 
well as a wide enough strip to cover the 
bone defect. At least three inches should be 
allowed between the wound and the 
counter-incision. The latter does not have 
to be closed at the original operation but 
may be left open if the tension for closure 
is too great. In several of our patients in 
whom the counter-incision was left open 
closure took place without secondary op- 
eration. One in particular, in which the 
separation was at least three Inches, closed 
leaving a scar of not more than three- 
quarters of an inch wide. The important 
thing in closing scalp defects is that the 
bone defect in every instance should be 
covered. 

Bone. Bone should be removed to ex- 
pose at least one inch of normal dura all 
about the defect. After this has been ac- 
complished, the dural and brain lesion can 
be inspected and any additional bone re- 
moved for better exposure. When the 
bone defect is next to a venous sinus, it is 
best to start the procedure on the side 
away from the sinus and to make the open- 
ing rather large so that as the sinus is 
approached there is adequate room to take 
care of any injury to the sinus. In those 
instances in which a piece of bone has 
been driven in toward the sinus but re- 
mains attached to the intact skull edge. 


it is most important to leave the piece of 
bone attached until sullicicnt has been 
removed on cither side so that the sinus 
can be reached directly for the control of 
bleeding. Bone defects involving the frontal 
sinus or near it, and including it by fracture 
lines should include a wide opening of the 
sinus and removal of its membranes. The 
finished bone defect should have smooth 
edges and all bleeding should be controlled 
by a minimum amount of bone wax. 

Dura. The edges of the dura should be 
trimmed and it is almost always necessary 
to extend the defect. Care must be exer- 
cised when doing this not to tear cortical 
vessels or damage normal brain tissue. 

There arc two views as to how the dural 
opening should be handled ; The British be- 
lieve that the defect should be left open. 
Their results, according to the reports in 
the literature, would suggest that this, 
method does not increase the percentage of 
complications. We, on the other hand, be- 
lieve that the dural opening should be 
closed in every instance and this view is 
generally accepted by American neuro- 
surgeons. The advantages of repairing the 
dura, we believe, are that when infection 
dcA'elops in the scalp wound, it will tend to 
prevent the infection from spreading into 
the brain surface. When these healed 
wounds are opened for plastic repair, the 
procedure is rendered easier because a nor- 
mal tissue plan has been provided. 

In dural defects which are so large that 
direct closure is not possible, a graft of 
either fascia or pericranium should be used. 
Although these free grafts work very satis- 
factorily, they have the disadvantage that 
they are not living tissue. To overcome this 
we often used a pericranial flap in which the 
base of the flap remained attached to the 
intact tissue. A great many of the defects 
could be closed using this method. A small- 
er number were repaired by a sliding 
pericranial graft made similarly to closing 
of scalp wound by counter-incision. This 
method had the advantage of an excellent 
blood supply and of exerting an outward 
pull on the dura, drawing it tightl}"^ against 
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the bone edges and preventing hemorrhage 
from the surface of the dura beneath the 
bone after it had been sutured in place. 

Braui. Treatment of the brain wound 
must include removal of all devitalized 
brain tissue, blood clots, bone fragments, 
foreign bodies, metal fragments and metic- 
ulous control of hemorrhage. 

In wounds which involve vital areas such 
as the visual, sensory, motor and speech 
areas, it is most important to remove only 
the devitalized tissue. However, all of it 
should be removed, for if anj- is left, it in- 
creases the degree of scar tissue or may 
form a liquified collection, both of which 
mav cause convulsions. Its removal is best 
effected by a good suction apparatus. 

Second only in importance to the ex- 
cision of devitalized brain tissue is the 
extraction of all bone fragments and foreign 
bodies. A piece of bone left in the brain 
substance serves as an excellent nidus for 
the development of a brain abscess. Of 
the brain abscesses that developed follow- 
ing wounds of the cranial cavity in our 
series approximately half were associated 
with retained bone fragments. Metal frag- 
ments, we found, presented a different 
problem. Frequently they lodged in the 
brain substance at a distance from the 
wound of entrance making it necessary 
to e.xtract them through a separate open- 
ing. In general we left missiles less than i 
cm. in diameter which were not easily 
reached whereas those which were larger 
were removed. 

Meticulous hemostasis should be es- 
tablished before the procedure can be 
considered complete. For this purpose 
fibrin-foam is said to be unequalled by 
those who have used it. We have had no 
experience with it. The cavity of the entire 
tract should be irrigated with at least 200 
to 300 cc. of warm, sterile, normal salt 
solution through an asepto-syringe or 
sufficient fluid to have the washings return 
clear. If the cavity is deep or the tract 
long, a catheter attached to a syringe 
simplifies the problem. The purpose of 
irrigation is to wash out all the detached 


brain tissue or other foreign material that 
has not been detected. 

Closure. The first wounds which we 
treated were dusted with sulfanilamide 
crystals before closing. This practice was 
stopped because no particular benefit 
was observed by its use and the tissues did 
not seem to heal as well when this was 
done. 

Fine black silk or cotton was used for 
closing both the dura and the scalp. In a 
few instances fine steel wire was used to 
repair the dura and it is believed this is a 
better material, for if infection should 
develop in the scalp and silk has been 
used, it is necessar}"^ to remove all 
of the sutures. The vertical interrupted 
mattress suture proved the best for scalp 
closure. The edges of the wound were 
accurately’’ approximated and the sutures 
were removed at the end of five days. 

The scalp should always be drained with 
rubber tissue for twenty-four to forty- 
eight hours. 

POSTOPERATIVE CARE 

Oral or parenteral chemotherapy should 
be used prophylactically' in all these 
wounds. We used sulfadiazine in full doses 
because penicillin was not available at 
the time our initial casualties arrived. 
With its use a careful watch had to be 
kept over the fluid intake because renal 
complications were common in the tropics 
if the fluid intake was not adequate. This 
prevented the employment of dehydration 
and caused us to keep a careful fluid 
balance in the patient. The value of the 
drug is undisputed for a rapidly spreading 
streptococcic infection was almost never 
seen. 

The postoperative care was not par- 
ticularly different from the management of 
patients from whom tumors have been 
removed. A routine taking of temperature, 
pulse, respirations and blood pressure 
every half hour for the first twenty-four 
hours and then less frequently as the 
clinical picture indicated should be made 
in all patients. Besides increased intra- 
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cranial pressure the result of edema or 
hemorrhage, one must be constantly on 
the look out for infection. Cerebral edema 
responds in most cases to conserwativc 
measures such as lumbar puncture and 
dehydrating agents. If no benefits arc 
derived from this treatment and the wound 
looks clean, it should be explored for the 
possibility of hemorrhage. A subtemporal 
decompression should be done, if no cause 
for the pressure is found. 

A wound that appears to be infected 
should be partially opened; and if pus is 
recovered, the entire scalp wound should 
be opened, accepting the inevitable devel- 
opment of a cerebral fungus. The treat- 
ment of this condition is beyond the 
scope of this paper. The infection in the 
wound was controlled best in our hands 
by packing it with gauze sponges saturated 
with penicillin. These packs were renewed 
every six hours for a period of two or three 
da3's as the infection dictated. After 
the infection had subsided for about one 
week, a secondary closure was performed 
or the edges strapped together. 

The unconscious patient demands con- 
stant expert nursing care. Among the 
special things which must be closelj^ 
watched in patients with head wounds is 
the free passage of air. Partially obstructed 
air passages increase intracranial pressure. 
The patient should be kept on the side, 
never on the back. If this is not effective, 
the tongue should be drawn out or an air- 
way inserted. Before mucus begins to 
collect in the trachea, the foot of the bed 
should be elevated so that it will drain into 
the nasopharynx from which it can be 
either wiped out or aspirated at regular 
intervals. Rotation of the patient should 
be done every two hours for it is in these 


patients that pressure sores develop with 
great rapiditv. The incontinent patient 
should be treated with an indwelling 
catheter without further dclav, for it 
simplifies nursing care especially when 
there is a large group of patients and per- 
sonnel is short. Tube feedings should be 
instituted after the first twenty-four hours 
of unconsciousness and at least looo 
calories be given in each twcnt\’-four 
hour period. At the same time careful 
watch should be kept over these patients 
for the development of complications such 
as postoperative hemorrhage, infection 
in the wounds, pulmonarv and renal 
complications. 

SUMMAKV 

A resume has been given of our ex- 
perience in the general management of 
war wounds of the cranial cavitj’ during 
the Burma campaign. These experiences 
revealed that wounds could be treated 
as clean up to five days after wounding, 
pro\'ided thej' appear clean and have no 
odor, which is in agreement with Ascroft s 
report of his African experiences. All bone 
fragments and missiles i cm. in diameter or 
larger must be removed because the^’ 
serve as a nidus for the development of an 
abscess. The local application of sulfo- 
namides seemed to have no beneficial 
effect in preventing infection. Prophylactic 
oral or parenteral sulfonamide therapj' or 
penicillin is essential in the treatment of 
these wounds and has practicall}' elimi- 
nated the occurrence of spreading strep- 
tococcic wound infection. In a tropical 
climate it is more important to maintain 
a fluid balance in these patients than to 
place them on a regime of dehj'dration. 
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AT the onset of the first World War 
/"A the operative mortality from pene- 
trating wounds of the brain was 55 
per cent. By the end of that war Cushing 
was able to report fort^’-si.v cases with an 
operative mortality of only 29 per cent. 
At the close of World War ii the mortality 
from this type of wound was about half 
of Cushing’s best figures. 

What were the reasons for this im- 
provement? The surgical principles em- 
ployed were essentially the same as those 
used during the first World War, namely, 
debridement, arrest of hemorrhage and usu- 
ally repair of dural defects. The slight vari- 
ations of Cushing’s technic were the result 
of modern innovations such as the electro- 
surgical unit and suction apparatus rather 
than fundamental technical variations. 

There were more significant -reasons for 
this reduction of the postoperatRe mortal- 
ity. The advent of sulfonamide and peni- 
cillin therapy must have been a vital factor. 
The protection afforded by chemotherapy 
increased the “safe interval” for primary 
definitive surgery to such an extent that 
concepts accepted as late as the onset of 
World War ii became out-dated. The per- 
formance of primary definitive surgery in 
well equipped, forward echelons was a 
contributing factor. An abundant supply 
of whole, citrated blood and dried plasma 
permitted long, shocking surgical pro- 
cedures which otherwise would have proven 
fatal. Finally, the improved organization 
of medical echelons surely contributed to 
the results obtained. 


All forward neurosurgery was not done 
by formall}' trained neurosurgeons. In 
some hospitals it was done by general 
surgeons with a limited neurosurgical ex- 
perience. This report records a portion of 
the experiences of two medical officers who 
fell into the latter categor3^ It is based 
upon 122 consecutive cases operated upon 
b}' the authors during a period of fourteen 
months in the Italian campaign. 

During this period there were 12,501 
admissions to the surgical service of the 
Eighth Evacuation Hospital. Of these, 
8,660 were battle casualties. It is impos- 
sible to state accurate!}' the total number 
of neurosurgical admissions. However, a 
total of 222 neurosurgical procedures were 
done during the same period. Approxi- 
mately 200 of these were operations upon 
battle casualties. Hence nearly 3 per cent 
of battle casualties were neurosurgical in 
nature. Cranial surgery was performed 
upon approximately 200 patients. Among 
these, 139 had penetrating wounds of the 
brain. This represents slightly less than 
2 per cent of battle casualty admissions.* 

A penetrating wound of the brain is 
herein defined as that in which the menin- 
ges covering the brain have been lacerated, 
directly or indirectly by a foreign body. 

Table i indicates the mode of injury. 
Shell fragment wounds were predominant. 
One hundred and eleven were penetrating 
and eleven were perforating wounds. It 


• * Seventeen of these patients were operated upon by 
visiting officers and therefore are not included in this 
report. 


From the surgical service of the 8th Evacuation Hospital. This report is a condensation of a paper by the same 
title read before the Anglo-American Neurosurgical Conference in Florence, Italy, March 20-22, 1945. 
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Taiii.v. 1 

Mode of Injury Patients 

Shell fragment <)f> 

Gun shot (rillc or m.g.'l 0 

Mine 7 

Bomb 3 

Grenade 2 

Other 5 

Total 122 


will be noted in Table n that parietal 
wounds were the most frequent while 
frontal and temporal were next in fre- 
quence. There were fifteen craniofacial 
wounds. 


Tahi.f. II 


Location of Wounds 

Pa- 

tients 

. 

1 

j Inci- 
dence, 
Per 
Cent 

Mor- 

tality, 

Per 

Cent 

1 

1 

Parietal 

1 

40 

32.7 

!2,5 

Frontal 

1 22 

18.,- 

IJ.O 

Temporal 

1 2' 

17.2 

9-5 

Craniofacial 

li 

12.2 

0.0 

Occipital 

9 

"•3 

33-0 

Frontoparietal 

9 

4.1 

0,0 

Temporoparietal 

4 

3-2 

0.0 

Frontotemporal 

4 

3.2 

25.0 

Biparietal 

I 

0.8 1 

100.0 

Bifronto-parieto-occipital. . . . 

I 

0.8 

0.0 


122 

100.0 



lUANAGEJIEiVT 

Preoperalive. Patients were seen in the 
shock tent by a member 'of the neuro- 
surgical team. The general condition and 
prognosis were appraised. If shock was 
present, as evidenced by the blood pressure 
or pulse rate, it was first corrected hy re- 
placement therapy. This was seldom nec- 
essary. More often the patients had 
considerable mucus, blood, vomitus or 
bronchial secretion in the throat and every 
effort was made to clear the respiratory 
passages by lowering the head and repeated 
aspiration. When the patient’s condition 
permitted, a brief neurological examina- 
tion was performed, the wound was ex- 
amined and he was taken to the x-ray tent 
for roentgenograms of the skull and any 
other areas necessary. Stereoscopic views 


were not available and usually only AP or 
PA and a lateral view of the skull were 
taken. He was then taken to the neuro- 
surgical ward for preoperative care. At 
least 1,000 cc. of blood was cross-matched 
prior to operation. Chemotherapy was 
usually instituted before operation. 

The time for operation was not based 
upon any given time interval, but rather 
it was deferred until the patient’s condition 
appeared to be optimum. Two factors were 
of importance in determining the time of 
operation. First, the condition of the pa- 
tient as determined by the character of the 
blood pressure, pulse and respirations and 
febrile reaction. The second factor was 
availability of operating facilities, i.c., an 
anesthetist, operating table, etc. Occasion- 
ally, other patients required priority in the 
operating tent. Fifty-two patients were 
operated upon less than ten hours after 
admission. (Fig. i.) Seventj'-one cases 
reached the hospital less than ten hours 
after injury. Eighty-nine patients were 
operated upon, less tlian thirty hours after 
injury. However, the time Interval between 
wounding and operation was twenty hours 
or more in seventy-two instances. 


Table hi 


Anesthesia 

Patients 

j 

Per Cent 

Endotracheal ether 

57 

46.7 

Local field block 

41 

33 -^ 

Loc.al and pentothal 

18 

14.8 

Pentothal. . . .' 

4 

3-3 

Open drop ether 


1 .6 

Total 

1 22 

1 ^ ' 

100.0 


Operative, (a) Anesthesia: Anesthesia 
was almost equally divided between local 
field block and endotracheal ether. Other 
coincidental surger}^ frequently required 
general anesthesia. Pentothal sodium alone 
was used onljr four times but occasionally a 
craniectomy was done by means of a local 
field block and then if there were other not 
too extensive wounds, pentothal sodium 
was used for the subsequent debridement. 
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Fig. I, Tills chart depicts tlie relative time interwals from injury to admis- 
sion, (TIA); admission to operation, (TAO); and tlie total time interval 
from injury to operation, (TIO). 


The relative use of the various types of 
anesthesia is listed in Table ni. 

(b) Deferred Neurosurgeiy: Neurosurg- 
ery vas deferred for twent3-four to forty- 
eight hours in fourteen cases in which a 
craniocerebral injurj' was complicated br- 
other serious wounds. In one instance, 
when pneumonia developed after primar}' 
surger3% craniectomy was postponed for 
nineteen daj’s without apparent ill effect. 
However, in forty-three instances multiple 
surgical procedures were performed at one 
operation. The coincidental wounds en- 
countered with penetrating wounds of the 
brain are shown in Table iv. 


T.-mile jv 


Associated Injuries 

Pa- 

tients 

Inci- 

dence 

Mor- 

tality 


1 

1 

Per 

Per 



Cent 

Cent 

Multiple penetrating wounds. . . . 

40 

32.8 

2.5 

Major fractures 

1 1 

9.1 

18.1 

Thora.v 

4 

3-3 

25.0 

Abdomen 

I 

0.8 

0.0 

Thoraco-abdominal 

1 I 

0.8 

100,0 

Total 

" 1 

46. 8 



(c) Craniectomy vs. Craniotomy: Crani- 
ectoni}' was the most frequent procedure, 
having been performed in 1 1 1 cases. Crani- 
otomy^ was reserved for craniofacial wounds 
and for removing foreign bodies which had 
traversed the brain. Craniotomy^ alone was 


done only- five times. Both craniectomy^ and 
craniotomy- were performed six times for 
removal of large, metallic foreign bodies at 
some distance from the wound of entrance. 

(d) Debridement: Debridement included 
the removal of all debris and contaminated 
tissue from the scalp, cranium, meninges 
and brain substance insofar as possible. 
Adequate excision of all contaminated 
scalp was considered imperative. Concern 
regarding closure did not influence the 
extent of debridement. The removal of 
contaminated bone was likewise as com- 
plete as possible. Potentially infected 
meninges were excised. The debridement 
of brain substance included removal of all 
bone fragments, dirt and other foreign 
matter which could be identified. De- 
bridement of the brain was accomplished 
by- suction removal of soft, devitalized 
tissue. Bone fragments and metallic foreign 
bodies were usually’^ removed after visual- 
ization. However, gentle palpation with 
one finger in the wound often identified 
bone or metallic fragments previously- not 
visualized. No attempt was made to wash 
devitalized tissue or debris out of the brain 
wound. Irrigation of the wound was alway’^s 
performed with a- cotton pledget in the 
brain cavity and then only^ to wash out 
small, remaining clots of blood. 

Metallic foreign bodies were removed 
when safely accessible. Fifty--eight patients 
had one or more in the brain. Some were 
small and inaccessible. Others were fairly’^ 
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larjic i)ut iiaii travcrsi-d the !)iain and 
roi|vurod contraialcra! expostiie lur to- 
ninval. At lirst, all tlu‘M‘ were ieli tt* he 
reninved at an inslall.itioti in the Base Area 
hilt later, eoiUralateral eraniotoinies were 
done in six instanees for removal ol’ these 
foreign bodies. 

tet Dural Closurv: The dnr.i wa*; closed 
in all execjit four eases. "1 he various man- 
ners of closure are listed in "I'aide v. hifty- 
six preserved cadaver dura prafts* were 
employed. After their use w.is diveontinued 
pericarnium was used most frequently. 
Fascia lata was utilized in eleven patients 
in Nvhom a larpe graft was recjuirecl. In only 
six instances did suture ahme sulitee. 
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Suture pU»< musctc 

0 





[lurn <iprit 

4 


1 



foci 

HI 

10 

I (.^1 


< i 


(,f) Scalp CUmirc: The scalp was closed 
over the cranial defect in all but seven 
patients. It was possible to close the scalp 
simply in ninety patients. Thirteen re- 
quired relaxing incisions and in twelve 
instances a scalp (lap was rotated and a 
portion of the donor site left open. Primary 
skin grafts were not done. Tripod incisions 

* Employment of preserved endnver dnr;> was siip- 
gested to the authors in Novemlx-r, 1942, l>y Major 
(then Captain) Ralph M. Stuck, m.c., a.i'.s. It was 
obtained from any necropsy in wliicii there iiad not 
been an intracranial infection, neoplastic disease, acme 
or chronic systemic infection. The dura was removed 
and washed in running water to remove all !>lood clots. 
The venous sinuses were exci.sed. Only that dura cover- 
ing the cerebral hemisphere was jireserved. After 
thorough wasliing, the tissue was placed in 70 per cent 
ethyl .tlcoiiol wlicre it was stored until ready for use. 
At the operating table it was washed for thirty to 
forty-five minutes in normal saline solution. The tissue 
was then cut to overlap, by a narrow margin, the dural 
defect and anchored in place with four to six sutures. 


and clnstircv were ;i voided wherever pos- 
•vihle. Severn y-uiiu‘ wmmds were chwed 
with a viuali decotupressive drain and 
forty-three were closed withoui drainage, 
ri’altle VI. t 

Toai 1 1 



I'.i. 

Kttov. II 


Knuu n 

Pit 

firm 

Primal. 

Pi f 

W.uind ' 



1 Ir ilirig 

(.f-n* 

III fiction 

Itr.iiii 

"tj 


(.5 2 

14 

i-.r 


vt 

U 


2 

4 ft 





t(* 



ig> Chimo!l)t'raj)\\ Local: Local chemo- 
therapy was employed in ft>rty-nine cases. 
Sulfanilamide crystals were left in the 
brain, tinder and iipt>n the dura in twenty- 
six instances. Penicillin was used intra- 
cerebrally in twenty-three patients. .After 
the latter became available it wa.s used in 
all cases of ventricular penetration. 

(hi Bltnnl L(>:ys: Blood loss was replaced 
as it occurred. Five hundred cc. of citrated, 
whole blood w;is always given during oper- 
ations and occasionally as much as 1,500 
cc. was required. Overwhelming or even 
dangerous hemorrhage was rarely encount- 
ered except in injuries of the vascular 
sinuses or ventricular system. 

Po.s'lo/iertiltrc. (a) /’o.sition: T he head oi 
the cot was usually elevated lor at least 
live days after operation. When the pa- 
tients were unconscious or semi-comatose 
tlic foot of llte cot wtis elevated lor thirty 
minute periods to promote tracheobron- 
chial drainage. At the end of thc.se periods 
the throat was thoroughly aspirated. 

(b) Diet: Diet was determined by the 
condition of the patient. If he could eat 
he was given a full diet and encouraged to 
cat as soon as possible. Those unable to cat 
were given parenteral Iluids including at 
least one unit of plasma daily. The remain- 
der of the Iluids consisted of 10 per cent 
dc.xtrose in water to which were added 
vitamins b and c. Tube feedings were 
seldom given. 
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(c) Che 7 notberapy, Sysleriiic: Chemother- 
apy was continued for at least seven days. 
Sulfonamides or penicillin was given to all 
patients. The first thirty patients were 
given sulfadiazine, b}' mouth or intra- 
venously, and penicillin was administered 
to the remaining ninety-two. When pul- 
monary complications were present or 
threatening, or when a meningitis devel- 
oped, sulfadiazine was used to complement 
penicillin. 

(d) Early Ambuladori: The practice of 
early ambulation endorsed by the authors 
in 1943 for patients with cerebral concus- 
sion was followed in these cases as well. 
Patients were allowed out of bed whenever 
they felt able. A few were ambulatory the 
first day after operation and many before 
the fifth. This routine was followed even 
with those who had wounds of the ^'ascular 
sinuses. 

(e) Discharge Exaviinadon arid Evacua- 
dori: Before evacuation to the Base Area 
patients were given a thorough neuro- 
logical e.xamination whenever time allowed. 
In addition postoperative roentgenograms 
of the skull were made to identify retained 
foreign bodies, especially bone fragments. 

Most of these patients were held for 
nine or ten days before evacuation. Eighty- 
four were not evacuated until the ninth 
postoperative day or later and only five 
were transferred before the fifth day. 

(/) FoUoiv-iip: Two V-mail forms on 
which was mimeographed a brief neuro- 
logical outline with space for other perti- 
nent postoperative data were enclosed with 
the patient’s record as he left the hospital.' 
One copy was returned from the Base 
Area in the Theater of Operations and 
the other from the Zone of the Interior. 
A follow-up was obtained on sixt3Mive 
patients. 

COMPLICATIONS 

Operative, (a) Vascular Sinus hijiaies: 
The vascular sinuses were penetrated or 
perforated in at least nineteen cases. 
(Table viii.) Despite the fact that six of 


the nineteen patients died, the sinus injur}^ 
was a contributing factor in onl}^ two in- 
stances, In both of these the middle third 
of the superior sagittal sinus had been 
destro3'ed, requiring ligation. 

(b) Ventricular Injuries: Undoubtedl3'' 
some ventricular wounds were not recog- 
nized at operation. Onl3' twelve in this 
group were known to have had such a 
complication. (Table vii.) Both bone and 
metallic foreign bodies were removed from 
the ventricular S3'Stem. After it was avail- 
able, intracerebral penicillin was used 
routinel3' in these patients and usualh^ ad- 
ministered intrathecalh'' as well after oper- 
ation. Brain abscess occurred in three of 
this group, an incidence of 25 per cent. 
Intraventricular hemorrhage caused the 
death of one patient. Six others in this 
group died but the ventricular injur3" was 
not the pertinent factor. 


Table vii 


Complicating 

Wounds 

Pa- 

tients 

1 

1 

Inci- 

dence 

i 

i 

Infec- 

tion 

Per 

Cent 

Mor- 

tclllt V 

Per 

Cent 

Vascular Sinus 

19 

15-5 1 

1 

15.8 

31-5 

Sagittal. 

t 13 

10.7 j 

1 

46. 1 

Lateral 

6 

4-9 


0.0 

Air Sinus 

17 

13,9 

15.4 

II. 8 

Frontal 

17 

13-9 

1 


Ethmoid 

8 

6.6 

i 


Maxillary 

4 

3-3 

1 


Sphenoid 

3 

2.4 



Ventricle 

12 

9.9 

25.0 

58.7 

Lateral I 

12 1 

9-9 1 

i 


Third 

2 

1 


i 



Postoperative, (a) Cerebral Edema: Dur- 
ing the first nine months of this period 
concentrated plasma was routinel3^ used 
tAvice dail3’- for five da3rs after operation. 
It had been presumed that this was an 
efiective means of controlling cerebral 
edema. However, this practice was aban- 
doned in the last fifty cases. No differences 
were noted in the postoperative course in 
an3’- respect, including the pulse rate and 
blood pressure recordings. 
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Lumbar puncture was used principally 
as a diagnostic procedure and rarely as a 
therapeutic aid. 

(b) Convulsions: Eight patients had con- 
vulsive seizures or an incidence of 7 per 
cent. Only one of the eight had more than 
one. Three of these were among tliosc who 
died and the fits were related to extensive 
brain damage or uremia. Despite the 
fact that convulsions within the immediate 
postoperative period are usually of diag- 
nostic importance, only one of the remain- 
ing five was known to have required 
subsequent operation. In that case a brain 
abscess was recognized but an immediate 
hospital move necessitated evacuation of 
the patient. 

(c) Wound hxjeclion-relation to Drain- 
age ajid Che 77 iotherapy: Thirteen per cent of 
these patients were known to have devel- 
oped wound infections. Eighteen per 
cent of those wounds drained became in- 
fected while only 5 per cent of those closed 
without drainage are known to have devel- 
oped infection. (Table vi.) 

Eight per cent of those patients in whom 
sulfanilamide crystals were used locally 
were known to have developed infection. 
Of the twenty-three patients in whom 
penicillin was used intracerebrally 26 per 
cent were known to have developed subse- 
quent infection. No untoward effects were 
noted from the local use of either agent. 

Sulfadiazine or penicillin was given sys- 
temically to all patients. But the presence 
or absence of infection could be determined 
in only 104 of the group, the remainder 
being evacuated or having died before 
healing had had time to occur. The results 
were observed in twenty-seven patients 
who received sulfadiazine. Eleven per cent 
became infected. The results were observed 
among seventy-seven patients receiving 
penicillin. An incidence of 13 per cent 
infection occurred in the latter group. 

(d) Brain Abscess: Eleven brain ab- 
scesses were known to have developed in 
this group of patients. This represented 
17 per cent of the 65 living patients on 
whom we had a follow-up. Five of these 


Taiiu; viii 

.^NAl.VSIS OF DF.ATIIS 


Pa- 

tient 

Operation 

Day of 
Death 

Notes 

R. P. 

Craniectomy 

Po, in 

Ilemoglobinnric 

Nephrop.athy 

J. W. 

Bi-parietal 

Po, 0 

Urcmi.a-Sulfadiazinc 

1 

1 craniccloinv 


Intoxication 

\V. Z. 

Craniectomy 
Debriclcment 
F.C.C. femur 

Po, 2 

Irreversible Shock 

A. W. I 

Craniectomv 

Po, I 

I Ivpothalamic 

i 

1 

Svndrome 

M. R. 

Craniectomv 

Po. 2 

1 lypothalamic 




Syndrome 

S. S. 1 

Craniectomy 

'■ i 

Po, j 

Metallic Foreign 

] 

1 

Bodv in Lateral 




Geniculate Body 

F. C. i 

Craniectomv 

Died on 



Thoracolomv 

Table 

Air Emboli 

F. N. 

Craniectomy i 
I Up Spica ' 

Po, 2 

Fat Emboli 

T. P. i 

Craniectomv 

Po, 3 

Sagittal Sinus Liga- 



j tion-MiddIc 1 bird 

L. C. 

Craniectomy 

Po, .! 

Sagittal Sinus Liga- 


tion-Middle 1 bird 

1. B. 

Craniectomy 

I Died on 

Carbon Dioxide In- 


1 Table 

toxication 

D. W. 

Craniectomy 

! Po, I 

j Post-Lumbar Punc- 
ture. Cerebellar and 
j Uncal Merniation at 
Necropsy 

1 


N. W’. 1 

Craniectomv 

Po. 5 

Pneumonia and Lung 

] 

Craniotomv 

Abscesses 

L. F. 

Craniectomy 

Po, 3 

Overwhelming Cere- 

1 


bral Trauma 

II. S. i 

Craniectomy 
Trephine for 


Ventricular Mentor- 


removal 

Po, 3 


AIFB 


rhage 




— 


were diagnosed and operated upon before 
evacuation and the remainder underwent 
subsequent operation in a general hospital 
in the Base Area. Three of the former 
abscesses contained large, gram-positive 
bacilli but none resulted in gas gangrene 
and all recovered after drainage. 

Table v also indicates the incidence of 
abscess in relation to the type of dural 
graft employed and also denotes the fre- 
quency of demonstrable bone fragments m 
the abscesses. There was essentially the 
same incidence of abscess among those pa- 
tients in whom autogenous grafts had been 
used and those in whom preserved cadaver 
dura was employed. Bone fragments could 
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be identified bv x-rav or at operation in 

V W X 

only half of the abscesses. Metallic foreign 
bodies retained in the brain were not a 
contributing factor in any of the known 
abscesses in this series. 

Mortality: One hundred fifty patients 
with penetrating wounds of the brain 
reached the hospital alive. One hundred 
twenty-two were operated upon with 
fifteen deaths or an operative mortality 
rate of 12.3 per cent. Some patients who 
were evacuated died in the next installation 
to the rear. Six of this group died in a 
general hospital in the Base Area which is 
about the usual mortality rate in general 
hospitals for this type of case. The post- 
operative deaths are summarized in Table 

VIII. 

SUMMARY 

1. One hundred twenty-two patients 
with penetrating wounds of the brain who 
underwent primary definitive surgery at an 
evacuation hospital during fourteen months 
of the Italian campaign are reported. Less 
than 2 per cent of battle casualties reach- 
ing this evacuation hospital had such an 
injury. The total mortality rate of all 
patients with penetrating wounds of the 
brain who reached the hospital alive was 
29 percent. The operative mortality rate 
was 12.3 per cent. 

2. The factors influencing the decrease 
in the operative mortality rate during 
World War ii are thought to be chemo- 
therapy, blood replacement and earlier 
primary definitive care. 

3. Aspiration of vomitus, blood or bron- 
chial secretion was a frequent complication. 
Such a complication required vigorous 
treatment. Evacuation in the coma posi- 
tion was an aid in preventing aspiration. 


4. Surgery upon these patients was de- 
ferred until they presented the optimum 
preoperative condition. Decompression was 
seldom urgent. 

3', Local field block or endotracheal ether 
were the anesthetics of choice. 

6. In general, craniectomy' -svas prefer- 
able to craniotomy. 

7. Debridement of all involved tissue 
was considered imperative. 

8. Dural closure was preferred in all 
cases in which a satisfactory debridement 
of the brain had been accomplished. 

9. The tissue used to close a dural defect 
did not appear to be an important factor 
in the development of post-traumatic brain 
abscess. Retained debris or bone fragments 
were apparently more important factors 
than the type of graft. 

10. Penicillin and sulfadiazine seemed 
to be about equally efficacious in prevent- 
ing and controlling infection in cranio- 
cerebral wounds. 

11. Every effort was made to close the. 
scalp over cranial defects. Drainage of 
scalp wounds would appear to be 
contraindicated. 

12. Except for injury of the mid-portion 
of the superior sagittal sinus, vascular 
injury Avas not a serious complication. 

13. The involvement of air sinuses in 

craniocerebral wounds was not a serious 

complication with respect to infection or 

mortalitv. 

%/ 

14. Ventricular injury Avas a serious 
complication despite the chemotherapy 
aA'ailable. 

15. The use of concentrated plasma did 
not objectiA'^ely alter the postoperatiA^e 
course of these patients. 

16. No undesirable effects Avere noted 
from early postoperatiA'^e ambulation. 



SURGICAL PROBLEMS IN THE LATE MANAGEMENT OF 
CRANIOCEREBRAL INJURIES WITH SPECIAL 
REFERENCE TO THE REPAIR OF CRANIAL 
DEFECTS WITH TANTALUM PLATE* 

AN ANALYSIS OF 170 CASESt 
I. Joshua Speigel m.d,** 
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and the Illinois Neuropsjxhiatric Institute 
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I N contrast to the circumstance that 
has heretofore obtained in military 
medical history, relatively large num- 
bers of patients presenting the late sequelae 
of craniocerebral injuries have been evacu- 
ated during World War ii to hospitals 
in the Zone of the Interior. Statistics 
bearing reference to the actual numbers 
of these cases have not been published as 
yet by the Office of the Surgeon General. 
The factors that subtend the circumstance 
■ are, however, readily recognizable and 
include the following: (i) High speed 
evacuation of the injured to surgical 
installations at which early definitive care 
is instituted; (2) the exercise of sound 
neurosurgical principles and meticulous 
technic by surgeons in the forward zones; 
and (3) planned chemotherapy, both pro- 
phylactic and therapeutic. These three 
factors have made it possible to preserve 
life in numerous instances in which the 
patients heretofore must have succumbed 
to head injuries and their compllcatioris. 

It is the purpose of this paper, to set 
forth the chief problems encountered at a 
neurosurgical center in the Zone of the 
Interior, to Indicate the modes of their 
management and to summarize the results 
insofar as early follow-up permits expres- 
sion thereof.* The bulk of cases fall 


into the following categories: (i) skull 
defects, (2) infections, (3) intracranial 
foreign bodies, (4) convulsive seizures, 
(5) neurological defects (other than con- 
vulsions), and (6) the postcerebral con- 
cussion syndrome. 

SKULL DEFECTS 

During the period of two years ending 
in September, 1945, 170 patients ^yere 
encountered with defects of sufficient 
clinical significance to require surgical 
repair. The defect was principally In the 
parietal region in fifty-seven of these, in 
the temporal region in forty-nine, in the 
frontal region in forty-seven and in the 
occipital region in seventeen patients. 
(Table i.) _ 

By far the commonest original cause or 
the bony defect was a penetrating head 
wound followed by deijridment. There 
were 130 such cases. Among the remainder, 
sixteen were defects as the result of 
debridement of compound skull fractures 
and/or depressed fractures of the vault 
not due to penetrating wounds; six were 
the result of debridement for osteomyelitis 
(paranasal sinusitic and hematogenovjs 
in origin) of the skull; five were the result 
of evacuation of subdural hematomas; 
and three were the result of evacuation 


* Psychiatric sequelae as such and neurological ophthalmologic and ear-nose-throat services will not 
sequelae of tlie sort that fall under the care of the be dealt witli here. 

* From the Neurosurgical Section of the M.ayo General Hospital, G.tlesburg, Illinois. Presented before the 
Chicago Neurological Society, March 13, 1945, ond before the neuropsychiatrie conference of the Sixth Service 
Command, November 17, 1945. 

t Publication of this paper was aided by a grant from the Ethicon Suture Laboratories, Division of Johnson 
and Johnson, New Brunswick, N. J. 

*’ Formerly Major, Medical Corps, A.U.S. 
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Table i 

THE RELATIONSHIP OF THE LOCATION OF THE SKULL 
defect to THE MOST PROMINENT 
NEUROLOGICAL DEFICIT 


Neurological 

Scq\ic\i\c 

Parict.nl 

Skull 

Defect 

• 

Frontal 

Skull 

Defect 

Temporal 

Skull 

Defect 

Occipital 

Skull 

Defect 

No clinical sequelae. .... 

1 2 

23 

15 

I 

Eupliori.n 

Syndrome of tlic tre- 

3 

6 


0 

pliincd 

Mild umlatoral hemi- 


6 

1 1 

3 

paresis. 

rs 

S 

• s 

2 

}lcmip\epia 

s 

0 

6 

1 

Hemiparesis or aphasia . 

0 

4 

S 

0 

Paraplegia 

t 

0 

0 

0 

Triplepi.n 

1 

0 


0 

Quaclriplcgia 

I 

0 


0 

Hemianopsia alone 

0 

0 

1 

10 

Tot.nl 

57 

47 

49 

17 


of extradural hematomas. In one instance 
the defect was due to drainage of a so-called 
spontaneous brain abscess, and in one case 
the defect resulted from a subtemporal 
decompression, the reason for which could 
not be ascertained because the clinical 
record had been lost in transit. (Table n.) 


Table ii 

THE ETIOLOGICAL .AGENTS IN THE PRODUCTION OF THE 
SKULL DEFECTS IN THIS SERIES 



De- 
bride- 
ment of 

D6- ! 

bride- 



, 1 


D&- 

ment of I 

Ev.ncu- i 

Evacu- 

! D6- 1 

Sub- 

bride- 

* com- 

ation , 

ation 

bride- 

temporal 

nicnt of 

pound : 

of 

of 

meni of 

decom- 

pcnc- 

myelitic 
areas of 
the 
skull 

skull 

extra- 

su b- 

spoil- 

pression 

trating 

fracture 

dural 

dural 

tancous 

cause 

head 

not due 

hcina- 

hem.i- 

brain 

u ndc- 

wound 

1 

to pcnc- 
trotinp 
wound 

tom a 

toma 

' abscess 

i 

termined 

13S 

6 

i 

16 

3 

i 

5 

i 

I 

■ 


In this series the defect repaired varied 
in diameter between 2 and 14 cm., the 
average being approximately 5 cm. In 
eight patients it was required to deal with 
more than one defect. 

The indications for cranioplasty were 
considered to be as follows: (i) Pulsating 
defects anywhere in the vault measuring 
3 cm. or more in diameter; (2) disfiguring 
frontal and frontotemporal defects, ir- 
respective of size; (3) defects unduly 
sensitive to pressure irrespective of size; 
(4) defects covered with a thin layer of 


scar tissue (such scars were excised at 
the time of cranioplasty); (5) defects in 
patients presenting the postconcussion 
syndrome; (6) defects in patients who 
complained of a feeling of insecurity 
because of the presence of a vulnerable 
area in the head; and (7) defects in 
patients needing surgical e.xploration for 
other reasons (e.g., removal of metallic or 
bony foreign bodies, resection of meningo- 
cerebral scar and the uncapping of poren- 
cephalic cysts). 

far the most frequent reason for 
carrying out cranioplasty was the presence 
of a pulsating defect. The ne.xt most fre- 
quent reason was cosmetic. A numerical 
account of the reasons for which cranio- 
plasty appeared to be indicated in the four 
main regions of the vault (frontal, parietal, 
temporal and occipital) among the patients 
in this series is given in Table iii. 

The material used for repair of the skull 
defects in all cases of this series was 
tantalum. This is a non-magnetic, metallic 
element, the relatively inert chemical 
and electrical characteristics of which 
render it highly adaptable to implantation 
in biological tissues. In plates of .0125 
and .015 in. thickness it lends itself 
readil}’- to molding, cutting and swedging 
and not its least merit is that contour 
cranioplasty can be carried out at a single 
procedure. The only contraindication to 
its use is the presence of infection. The 
technical considerations that pertain to 
the use of tantalum will be dealt with 
under four headings: (i) The preparation 
of the plate; (2) a consideration of tissues 
(scalp, muscle, meninges, brain) in con- 
tact with the plate; (3) postoperative 
fluid collections and their management; 
and (4) insertion and fixation of the plate 
at operation. 

PREPARATION OF THE PLATE 

At the outset, the tantalum plates used 
in the repair were fashioned at the operat- 
ing table after the skull defect had been 
surgically exposed. The. technic consisted 
of first, cutting out a plate, using heavy 
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Fig. I. A, convex and concave blocks of hard wood over which plate may be fashioned by liammering. u, a rapid 

method of shaping tantalum plate at the operating table. 


shears, with all pointed edges of the plate 
rounded off. Usually the plate was cut to 
overlap the edges of the defect about 5 mm. 
Cognizance was then taken of the contour 
of the skull at that point, following which 
the plate was beaten out with a mallet, 
to the required curvature on concave and 
convex blocks of hard wood. Adequate 
but not accurate contour could thus be 
obtained. (Fig. ia.) 

Another more rapid method of shaping 
the plate at the operating table is that of 
cutting perpendicular slits about 6 mm. 
long in the plate, along its periphery at 
intervals of approximately^ i cm. With a 


curved dental forceps, it becomes relatively 
simple to give adequate curvature to the 
plate. (Fig. ib.) 

The most obvious disadvantage of both 
these methods is that unnecessary time 
is consumed at the operating table in 
their preparation. Another disadvantage, 
previously mentioned, is the fact that 
although the plates are adequate they are 
not as cosmetically accurate as those 
which are prepared by swedging the plates 
from plaster molds. This latter technic is 
easily mastered and can be used wherever a 
dental laboratory is available. It consists 
of six steps: 


TABLE III 

AN ANALYSIS OF THE REASONS UNDERLYING THE NECESSITY FOR CRANIOPLASTY IN THE VARIOUS 

PARTS OF THE HEAD 


Chief Indications 
for.Repair 


Pulsating defect, 3 cm. or 

over 

Disfiguring defects 

Skull defect tender to the 
touch. 


Thin scar over defect ' 

Syndrome of the trephined . . ! 
Surgical exploration ncces- ! 
sarv for other reasons. ! 


Feeling of insecurity, etc. , 


Location 


Parietal 


Frontal 


3 
8 

9 (removal of de- ; 
jircsscd bone frag- 
ments) 3 (removal of 1 
shell fragments) 


47 

There were other indi- 
cations for repair of- 
many of the frontal 
defects, but the cos- 
metic factor was con- 
sidered sufficiently 
important in itself 
? 

? 


Temporal 


30 

14 


5 (elevation of de- 
pressed bone frag- 
ment.s) 


Occipital 


12 

3 


I (removal of 
foreign body) 
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Fig. 2. Illustration of tlie steps necessary in the preparation 
of a tantalum plate from a plaster moici of the skull defect. 


Step I. The patient’s head is carefully Step 4. A die of dental stone is then 
shaved so that the scalp is smooth. The made from this model in a metal flask 
skull defect and an area about three inches and when the stone has hardened, a 
around it are then smeared lightly with counterdie is poured into the other side 
vaseline and sufficient plaster of paris of the flask. (Fig. 2F.) 
applied to make a thick negati\'e impres- Step 5. The .v-rays are studied care- 
'sion of the skull defect. The plaster is fully and the defect palpated through 
applied over a card board crown which has, the scalp following which the surgeon 
affixed to it, small inch adhesive loops marks out on the scalp the amount of 
which facilitate the sticking of the plaster overlap desired. This mark is copied 
to the crown. The vaseline facilates the accurately on to the prepared die and a 
removal of the plaster cast. (Figs. 2 a piece of tantalum is cut to an approxi- 
and B.) mately 2 mm. greater diameter than this. 

Step 2, A positive impression (Fig. 20) in order to take up the diameter lost in 
is then made of the negative cast. (Fig. curving the metal. (Fig. 2G.) 

2c). This impression is an accurate re- Step 6. The tantalum is covered on 
production of the patient’s skull defect. both sides by dental rubber dam placed 
Step 3. The contours of the normal between the die and counterdie, following 
side of the skull are then carefull}^ studied which in the case of small defects, the 
following which, with dental wax, the plate is swedged by pressure from an 
defect is filled to correspond accurately ordinar3'- hand press. (Fig. 2H.) If a 
Avith them. (Fig. 2e.) large plate is being made, a larger, heavier. 
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Fig. 3. A schematic representation of the apparatus employed in the swedg- 
ing of large tantalum plates. The jack underneath the platform may be 
any type of ordinary automobile jack. 


metal container (flask) is necessary for 
the die and counterdie, with interlocking 
metal tongues. The pressure apparatus 
is a simple device composed in effect, of 
a square of railroad steel bars for counter- 
pressure and a hydraulic jack capable of 
six tons of pressure under the platform. 
(Fig. 3.) It is advisable to scratch direc- 
tional guides on the surface of the plate, 
such as A for anterior and corresponding 
letters .for posterior, right and left. This 
procedure facilitates orientation of the 
plate during operation. 

In the procedure now being employed 
at this hospital, a number of small holes, 
2 mm. in diameter, are drilled in the mid 
portion of the plate. Although not used 
by the author, an overhanging ledge about 
I mm. deep around the periphery of the 
plate is said to increase the strength of 
the plate.*’’ 

The temporal muscle renders it almost 
impossible to obtain an accurate cast of 
the skull defect when one exists in this 
region. However, a dose approximation 
can be prepared before operation by swedg- 
ing, and minor alterations can easily be 
made at the time of operation by cutting 
a few slits in the periphery of the plate 


and shaping it with curved pliers. (Fig. ib.) 
Excellent results may thus be obtained. 

CONSIDERATION OF THE TISSUES 
IN CONTACT WITH THE PLATE 

In those cases in which the previous 
operative scar is not wide and is of ade- 
quate length for exposure of the defect, 
it has appeared advantageous to employ 
it as the site of incision, since it is less 
vascular, because it eliminates the neces- 
sit}' of producing another scar, and because 
it does not further compromise the blood 
circulation. On the other hand, if the 
patient’s original injury was severe with 
marked destruction of the scalp and 
cranium, there is often a wide scar less 
than a millimeter thick, intimately ad- 
herent and largely dependent for its blood 
supply on the underlying dural or cortical 
scar. In such cases it is important to 
remember that death of this sc.y is 
inevitable if the tantalum plate is 
posed between it and the cortical or dural 
scar because of insulTicient blood supply- 
No hard and fast rules can be laid down 
as to the width and thickness of scar 
which can survive with a tantalum plate 
underneath it. It has been our expe- 
rience that solid, relatively avascular 
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Fig. 4. An illustration of two methods which were used to allow for space taken up by the resection 
of a very wide scar: a, a relaxing incision made away from the original scalp flap; b, a relaxing 
incision made by reopening the limb of the flap away from the tantalum plate; both healed well. 


scars less than 3 mm. thick and more 
than I cm. square mill not generally 
survive. In such a case, the scar shoud be 
excised down to the periosteum. The scalp 
is then mobilized to take up the space 
lost. It is essential that the scar be’ excised 
fully in order that a full thickness closure 
through galea and skin may be accom- 
plished. If this is not accomplished, espe- 
ciallv if there is slight tension at the suture 
line, the area over the tantalum will not 
heal. 

It is of interest to note that in three 
cases in this series in which the scar (for 
the above reason) broke down over the 
tantalum, no infection intervened, al- 
though the bare tantalum plate was 
exposed over a period of weeks while 
conservative therapy in the form of heat, 
moist dressings and chemotherapy was 
being attempted. 

The most satisfactory exposures were 
obtained by employing an orthodox scalp 
flap. Obviously, care must be taken to 
outline the scalp flap in the vicinity of the 
old scar so as not to embarrass the circula- 
tion.® Emphasis must be placed once 
more on the fact that, if a wide scar is 
present, even though the incision is not 


through it, if the tantalum plate lies under 
it, circulation may be sufficiently embar- 
rassed to cause breakdown of the scar 
where it is thinnest and obviously nour- 
ished from underlying structures. The 
wisest procedure in our experience has 
been to resect it first, allow the wound to 
heal with a little vascular help from under- 
lying structures, and then turn a scalp 
flap. In those cases in which the scar is of 
questionable viability, little is lost in 
turning a scalp flap, inserting a tantalum 
plate, and waiting to see if it will survive. 
Here, however, one must be certain to 
turn a generous flap such that, should 
the scar break down, it still may be excised 
from the center of the flap and perhaps 
one limb of the flap reopened to serve as a 
relaxing incision. The latter subsequently 
heals by granulation growth. (Fig. 4B.) 
Obviously if the bare limb of the flap 
is over tantalum plate, the area will not 
fill in. For cosmetic reasons, whenever 
surgically feasible, incisions should be 
made beyond the hair line. 

On reflecting the flap, or on opening 
the old scar and retracting the wound 
edges, the scar in the skull defect is 
- separated from surrounding structures 
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and overlying galea separated away. If 
intact dura is present, as much scar as 
possible is resected from its outer surface. 
If there is no dura present only as much 
cerebral scar as presents itself in the skull 
defect is resected. The .v-r.ays of the skull 
are studied at the time of operation and if 
foreign bodies or depression bone fragments 
are readily available, they may, at the 
surgeon’s discretion, be searched for and 
removed. 

No attempt has been made in this series 
to repair dural defects except in the three 
porencephalic cysts repaired. Previous e.x- 
perimental work" indicates that adhesions 
develop if tantalum foil is placed between 
the cortex and the arachnoid membrane. 
Later clinical studies do not substantiate 
these findings.® In a case which will be 
described later, it became necessary to 
remove the tantalum plate four and one- 
half months after its insertion. The plate 
was covered with a smooth, almost endo- 
thelial-like covering internally and exter- 
nally. As soon as the holding wires were 
cut, it lifted easily out of its bed. Careful 
e.xamination revealed no evidence of adhe- 
sions internally or externally. It is believed, 
therefore, that in the presence of a dural 
defect, a tantalum plate in the bony 
defect does not encourage the formation of 
adhesions between it and the injured 
cortex. 

POSTOPERATIVE FLUID COLLECTIONS 
AND THEIR MANAGEMENT 

Before holes were made in the tantalum 
plates, 8o per cent of cranioplasties were 
followed by the development of varying 
amounts of fluid over the plate. This fluid 
is serosanguineous in nature and is con- 
sidered to be in part a reaction to the 
foreign body and in part, slight postopera- 
tive hemorrhage. It was noted in several 
cases in which dural defects existed that 
the fluid was high in sugar content. The 
conclusion was, therefore, that this was 
in part at least spinal fluid and was due 
to a temporary upset in its absorption. 
Aspiration of the fluid twice during a 


period of ten days has usually su diced to 
control this complication. No untoward 
occurrences were encountered from aspira- 
tion. The potential danger of infection, 
however, impels the exercise of the strictest 
aseptic technic in performing aspiration. 

Perforation of the plate by permitting a 
free flow of fluid facilitates its absorption 
and since this expedient has been adopted 
there lias been a \’ery obvious diminution 
in the number of patients developing 
clinically significant quantities of fluid 
over the plate. This lias been previously 
reported.'' The insertion of a rubber drain 
at operation in the most dependent portion 
of the wound (remo\’ed in twenty hours), 
and a tight pressure dressing have also 
materially lessened the formation of fluid 
over the plate. In borderline cases of scar 
over the plate where for one reason or 
another resection of the scar is deemed 
injudicious, two or three more holes are 
made in the plate. It is believed that in 
such cases death of the scar is frequently 
prevented by permitting the growth of 
vascular buds through the perforations. 

On tv'-o occasions the prepared tantalum 
plate was accidentally dropped during the 
operation. This entailed a delay while the 
plate was being resterilized. Such accidents 
may be precluded by routinely tying the 
plate to the instrument stand with um- 
bilical tape or heavj' black silk until 
fixation is accomplished. 

TECHNICS FOR INSERTION AND 
FIXATION OF TANTALUM PLATES 

Local infiltration with novocaine was 
employed in every case and no anesthetic 
difficulties encountered. 

Fixaliori ivifh Screivs. (Figs. jA and 6a.) 
This is the simplest and most rapid of all 
the technics in our experience. Where this 
type of fi.Yation is decided upon, the plate 
is previously prepared b}' placing around 
its periphery six (or more, depending on 
the size) holes slight!}'' larger than the 
diameter of the screw that one intends to 
use. The skull defect is e.vposed, the boiyy 
margins carefully cleared of periosteum. 
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Fig. 5. A schematic cross-section of the diflerent Fig. 6. Artist’s sketch of the different methods used 
methods used in the insertion and fixation of in the insertion and fixation of tantalum plates 

tantalum plates over skull defects; (a) with over skull defects: witii screws; B, glazier’s 

screws; (6) glazier’s points through the plate; (c) points through the plate; c, glazier’s points over 

glazier’s points over the plate; (d) wire tlirough a the plate; d, wire through a full thickness of the 

full thickness of the skull; (e) wire through a skull; e, wire through a partial thickness of the 

partial'thickness of the skull; if) glazier’s points skull; f, glazier’s points over a counter-sunken 

over a counter-sunken plate; (g) counter-sinking plate; g, counter-sinking of the plate without any 

of the plate without any other fixation. other fixation. 

and the plate is fitted to the defect, cor- important that the diameter of the drill be 
responding to the directional scratches, slightly smaller than that of the screw. 
Minor alterations are then made, if neces- A dental drill with a guard attachment 
sary, in the shape of the plate. Through may be employed (Fig. 7) instead of a 
selected perforations in the plate, a number hand drill. The plate is then replaced 
of corresponding holes are drilled through accurately over ' the prepared holes and 
the outer table of the skull. The number the screws inserted. A screw holder (Fig. 
of screws needed varies, but the maximum 8b) aids very materially in eliminating 
that need be used is six for massive plates; the fumbling that goes with the handling 
two frequently suffice. The criterion is the of a screw of 3 mm. length, 
solidity of the plate. The plate is then ^ Certain features of the screw are impor- 
removed and the marking holes are drilled tant. It should be made of tantalum, 
to a depth of 3 mm. A pistol drill handle The head should have a minimum thickness 
of the Crutchfield tj’^pe with a perforator and should be countersunk. The threads 
guarded at 3 mm. is a rapid method for should go all the way to the head and the 
making these drill holes. It is, of course, point should be blunted. This technic 
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Fic. 7.* A simple method of guarding an clcctrically-drivcn dental drill from e.\cessive penetration 
of the skull. The end of the drill handle is cut olT and threaded. A small snout made as illustrated 
is then threaded on the drill handle, a, set assembled; «, set taken apart. 


is not properly applicable where the skull 
is thin, such as in the temporal region. 
It is highly desirable where only one border 
of the plate can be fixed, as in plates over 
the supraciliary ridge where only the upper 
border of the plate can be fixed. 

Fixatio 7 x with Wires, (a) Wires through 
the entire thickness of the skull (Figs. 
50 and 6d): For this method the plate 
must be prepared b}^ making small holes 
at I cm. intervals along the periphery of 
the plate with a second, matching set ol 
holes cm. within the outer row. Depend- 
ing on the size of the plate, from three 
to six wires are used. Strategic points are 
then chosen, and with the assistant holding 

* Both of these instruments in Figures 7 and 8 were 
devised under the direction of the author by T/Sgt. 
William H. Bollinger. 


the plate firmly, marking holes in the skull 
are drilled through the holes in the plate. 
The plate is then removed. At points 
opposite the marking holes, the dura is 
separated from the inner table of the skull. 
Bleeding is frequentlj’^ encountered at this 
point, but is easily controlled with muscle 
stamps or fibrin foam. With a fine drill, 
holes are then drilled through the entire 
thickness of the skull. The accuracy and 
dispatch of the latter procedure is mate- 
rially aided, in our experience, by using 
a fine, electrically driven drill and a 
Barton drill guide. Where these are not 
available, the ordinary hand drill with a 
flat spatula as a guard between the dura 
and inner table of the skull is used. Here 
again the guarded dental drill may be 
employed. Ten cm. lengths of .015 tan- 
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taliim wire are then passed through each 
hole, the end grasped and pulled up. The 
wire ends are then passed through the 
chosen holes in the plate, — the end coming 
through the defect being directed through 
the inner series of holes and the end coming 
through the skull passing through the 
outer series. In this way an exceedingly 
close apposition of the plate to the skull 
is obtained. The wire ends are then grasped 
with a clamp and the clamp rotated, 
twisting the wire evenhx A little practice 
is necessary before one knows just how 
much twisting the wire Avill take. The 
ends of the twisted wire are then cut to a 
length of ji cm. following which the}' 
are bent flat. The sharp ends are lightly 
tapped Avith a mallet to smooth them off, 
or they may be tucked into their respective 
holes. This method is ideal for the insertion 
of a plate in a thin portion of the skull. 

(b) Wires through a partial thickness 
of the skull (Figs. §e and 6e): For this 
method, the plate must be prepared by 
making small drill holes in pairs along 
its periphery cm. apart. At least six 
sets should be made. The number of wires 
inserted again depends on the size of the 
plate. Marking holes are then made 
through the pairs of holes in the tantalum 
plate following which the plate is removed. 
Diagonal drill holes are then made in a 
direction aAvay from the defect to about 
half way between the inner and outer 
table. Another pair of drill holes, i cm. 
peripheral from the first holes, are then 
made in such a direction as to strike the 
first holes. Generally four pairs of such 
holes are sufficient. A lo cm. length of 
.025 tantalum Avire is then passed through 
the holes in such a AA^aA"^ as to leaA^e the tAA-^o 
loose ends coming out of the peripheral 
ends of the tAA'o bony tunnels. The AAure 
ends are then tAAusted doAAm as aboA^e, cut 
off at a cm. length and the end lightly 
tapped into one of the holes. This technic 
is ideal in regions Avhere the skull is thick, 
and Avhere for one reason or another, screAA^s 
cannot be used. 

Fixation by Glazier s Pohit oj Taritahnn. 



A B 

Fig. 8.* A simple screw holder which can be 
manufactured from tlie ordinar 3 - dental broach 
holder. A, set assembled; b, set taken apart. 

(a) Without countersinking of the plate: 
I. With insertion of points through the 
plate (Figs. 5B and 6b): If this technic 
is contemplated, fiA'^e or six slits, 5 mm. 
long are made near and parallel to the 
edge of the plate. Glazier’s points of 
tantalum are prepared from trimmings. 
They should be triangular AA'ith a base at 
least 7 mm. AA'ide and at least i cm. long. 
The assistant holds the plate firmly, and 
Avith a small triangular chisel and mallet, 
a marking hole is made through each slit 
in the plate. At least four points should be 
used. The plate is removed and the same 
chisel used to deepen the holes slightly, 
the depth A'^arying AA'ith the size of the 
points. These holes should be made at an 
acute angle and need not go into any 
appreciable depth. The plate is then 
reapplied and the glazier’s points inserted 
through the slits, into the holes, and 
gently tapped in, until they are firmly 

* Both of these instruments in Figures 7 and 8 were 
devised under the direction of the author bj' T/Sgt. 
William H. Bollinger. 




A » 

Fig. g. The pro- and postoperative pictures of a frontal defect repaired with tantalum plate. The incision in 
this patient was made behind the hair line. The postoperative picture was taken three weeks following 
repair, a, postoperative; u, preoperative. 


“set.” By the time they are “set,” if 
the hole has been correctly made, they 
are lying flush with the plate. 

This method is used where the bone is 
thin and where for one reason or another, 
screws or wires are not available. Jn some 
centers, it is used in preference to screws 
or wire. One disadvantage is that a good 
deal of pounding, however gentle, is 
necessary in the technic. 

2. With insertion of points over the plate 
(Figs. 5c and 6c) : This method is exactly 
similar to the above except that the points 
are inserted over not through the plate. 

(b) With countersinking of the plate 
(Figs. 5F and 6f); This technic is exactly 
' the same as (a) except that it is not neces- 
sary to make slits in the tantalum plate 
if it is contemplated. It has been previously 
described.-'* An assistant holds the plate 
firmly, following which the outline of the 
plate is cut into the outer table of the 


skull with a scribner. The plate is then 
removed, and with a chisel or gouge, and 
mallet, a ledge is made to correspond with 
the shape of the plate. The plate is then 
replaced and three or four glazier’s points 
inserted as above. 

This technic is used in the thicker por- 
tions of the skull. It is accurate but time 
consuming and involves also a good deal 
of hammering on the skull. It is our 
opinion that the thickness of the tantalum 
plate is not such that countersinking is 
necessary. 

Fixatioti by Countersinking Alone. (Figs. 
5G and 6g). This method has been previ- 
ously described and needs no elabora- 
tion.-’*® A ledge is made as described in 
(3b), a shade smaller than the outline left 
by the scribner. The previouslj'' prepared 
tantalum .plate is then gently teased into 
the ledge. The spring of the metal against 
the walls of the ledge is often suflicient 
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■ Fig. io. An illustration of tile efiectivc contour- 
ing that may be obtained even in large plates 
by employing the tecimic of swedging the plate 
from a plaster cast of the skull defect. 

to anchor the plate fIrmI3^ This fact is 
difficult to believe unless the procedure 
is tried. If the plate is not firm, a few 
glazier’s points are inserted. 

Again, this technic involves gentle but 
comparative!}^ prolonged hammering. It 
can be emploj-ed anj^vhere in the skull. 
It is time consuming but accurate. 

RESULTS 



Fig. 1 1. Lateral .v-ray view of two large tantalum 
plates to illustrate the fact that should an 
encephalogram be necessarj- in the future, 
important details will be hidden bj' the 
radiopaque tantalum plate. 


In this series there were no postoperative 
infections or deaths. Up to the present, 
all plates have remained firm. With the 
current technic, which includes perforation 
of the plate and drainage for twentj'^-four 
hours, the development of fluid overl^ung 
the plate has been reduced to a minimum. 
In onl}- one instance was it necessar}’’ to 
remove the plate because of the persistent 
accumulation of fluid. This was one of the 
earlier cases of this series in which the 
plate was not perforated. 

Satisfactory cosmetic results were ob- 
tained in each case comparable to that 
illustrated in Figures 9 and 10. In four 
cases, thin scalp scars broke down over 
the tantalum plate. Of these, three were 
readih’ repaired b\' sliding scalp flaps. 
The fourth proved too large to be dealt 


with in this manner and required a full 
thickness skin graft. This was successful. 

In those cases in which tenderness of 
the scar existed prior to cranioplasty, 
relief was afforded by operation. Two 
patients who complained of feelings of 
insecurity because of the defect in the 
skull were notabi}’ relieved following 
cranioplasty. 

A not infrequent complaint among 
patients with tantalum plates is, that in 
ver}"- cold weather an uncomfortable sensa- 
tion of cold is felt at the site of the repair. 
There have been no corresponding com- 
plaints in hot weather. 

One objection that has been raised to 
the use of metallic plates (as opposed to 
plastic materials) in cranioplast}' is that, 
if pneumoencephalograph}" should be in- 
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dicated at a later date, important details 
may be obscured. (Fig. ii.) 

INFECTIONS 

In this series of 154 cases of compound 
fracture of the skull, 126 appeared to have 
had adequate debridement vithin three 
days of injury, and of these only one wound 
became infected (an instance of brain 
abscess, later evacuated and healed). 
Seven patients were not subjected to 
debridement at all, and of these four 
(57 per cent) became infected. Nine cases 
were considered to have been inadequately 
debrided within the first three days as 
determined by the demonstrable presence 
of foreign bodies* and of these six (67 

* A difficulty presents in any attempt to decide 
whether a case was “adequately” or “inadequately” 
debrided in the echelons of combat or communicating 
zones. It is entirely possible th.at in some cases de- 
vitalized and potentially infected soft tissues were left 
in situ and that the growth of bacteria was inhibited by 
the preoperativc and postoperative use of sulfur drugs 
and penicillin. There is obviously no way of identifying 
the “adequacy” of debridement in such cases. Simi- 
larly, results alone cannot fairly be made the measure 
of “adequacy” of debridement since infections m.ay 
occur under some conditions in patients quite properly 
dfibrided from the surgical standpoint. It seems safe, 
however, to employ the term “inadequate” when 
roentgenographic and surgical findings permit the 
inference that debridement was indeed incomplete. 


per cent) developed infections. Table 
IV sets forth the relations between the 
time and apparent adequacy of debride- 
ment following injury and the incidence 
of infection. 

In twelve cases debridement for one 
reason or another was postponed beyond 
three days after the injury. Among these, 
infection supervened twice, one an instance 
of osteomyelitis of the vault, the other an 
instance of extradural abscess. It is of 
interest that the patient in whom debride- 
ment was longest postponed — fourteen 
days — did not develop an infection. The 
tabular analysis (Table iv) indicates that 
while there is in general a significant direct 
relationship between the time period within 
which debridement is undertaken and 
the development of infection, this relation- 
ship is not necessarily decisive. Without 
doubt, the advent of chemotherapy has 
given to the surgeon a considerable latitude 
within which debridement is considered 
mandatory. 

In three cases which appeared to have 
been adequatelj' debrided, osteomyelitis 
of the skull complicated by extradural 
abscess developed. The operative record 
in each case disclosed that free fascial 


TABLE IV 

THE RELATIONSHIP BETWEEN THE ADEQUACY .AND TIME OF DEBRIDEMENT FOLLOWING INJURY, THE 
PRESENCE OR ABSENCE OF DURAL TRANSPLANTS AND THE ONSET OF INFECTION 


Type of 
Infection 

Adequate 

Debride- 

ment 

Soon after 
Injury 
(less than 

3 days) 

Inadequate 

Debride- 

ment 

Soon after 
Injury 
(less than 

3 diiys) 

Adequate 
Debride- 
ment 
Late after 
Injury 
(4 days to 
14 d.ays) 

i 

No 

Debride- 

ment 

Free Fascia 
Lata Grafts 
Inserted 
at Time of 
Debride- 
ment 

Free 

Temporal 
Fascia 
Graft In- 
serted at 
Time of 
Debride- 
ment 

Sliding 
Dural 
Grafts In- 
serted at 
Time of 
Df'bridc- 
ment 

Tantalum 
Foil In- 
serted at 
Time of 
Dibridc- 
ment 

Simple scalp in- 
fection 

0 

2 ' 

0 

0 

0 

0 

j 

0 

0 

Osteomyelitis of 
skull 

0 

1 

1 

I 1 

2 

0 

1 ® 

0 

0 

Extradural ab- 
scess with oste- 
omyclitis of 
skull 

0 

I 

1 

I 

I 

2 

I 

0 

0 

Brain abscess. . . . 

I 

2 

0 

I 

1 ^ 

0 

0 

0 

No infection 

125 

3 

10 ! 

1 

3 

6 

3 


*> 
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grafts had been employed to close the 
dural defect at the original debridement. 
Two of the grafts were of fascia lata and 
the third was a free temporal fascia graft. 
All three sloughed out while under our 
care. Each was subjected to a new debride- 
ment and plastic repair of the scalp 
with priniar}* closure. In these, as in all 
infected and potential!}^ infected cases of 
this series, penicillin was administered 
intramuscularly in 110,000 unit doses 
each day for seven days beginning on the 
day of operation. The value of penicillin 
in the treatment of osteomyelitis of the 
skull has already been described. Tan- 
talum plates were inserted approximately 
one month after, the scalp closure. In 
each case healing proceeded without un- 
toward occurrence. 

The data at hand suggest a considerable 
likelihood that infection will develop if 
free grafts are employed to accomplish 
dural closure at the time of first debride- 
ment. Even though full allowance be made 
for the fact of their autogenicity, such 
grafts, inasmuch as they possess no blood 
supply, constitute in effect foreign bodies. 
As such, the}' favor the growth of bacterial 
organisms which might well succumb to 

c? 


immunologic and chemotherapeutic control 
were there no foreign body present. 
Acknowledgment must be made of the 
general soundness of the surgical principle 
that dictates anatomical closure of tissues. 
Nevertheless, the necessity of closing the 
dura seems to have been overemphasized. 
It does not appear defensible to give the 
principle of layer-by-layer closure preced- 
ence over the equally well established 
surgical principle of scrupulous avoidance 
of foreign bodies in potentially infected 
wounds. 

In addition to the three cases referred to 
above, we encountered seven other in- 
stances of osteomyelitis of the skull, 
three of which were also complicated by 
extradural abscess. (Table v.) In each 
of these cases, treatment consisted of 
wide resection of the involved bone and 
tlie maintenance of open drainage until 
the area became cicatrized. Approximately 
a month later the scar was resected 
and a tantalum plate inserted. In all, 
healing proceeded without complication. 
In cases of chronic osteomyelitis of the 
skull, as in the fresh cases of open cranio- 
cerebral wounds, the advent of chemo- 
therapy has made possible an active 


TABLE V 


THE RELATIONSHIP OF THE DEGREE OF BRAIN INJURY TO THE ONSET OF SEIZURES AND OF INFECTION 


Degree of 
Craniocerebral 
Injurj- 

j 

Seizures 
Immediately 
Following 
Cranioplasty 
! without Late 
Recurrence 

Seizures 
Immediately 
Following 
Cranioplasty 
[ with Late 
Recurrence 

i 

Seizures 

before 

Cranioplasty 
without i 
i Postoperative ; 
Recurrence 

i 

Late Onset 
of Seizures 
Following 
Cranioplasty 

Simple 

Scalp 

Infec- 

tion 

Brain 

Abscess 

1 

j Extra- 
1 Osteo- 1 dural 
j myelitis Abscess 
j of the 1 with 

1 Skull , Osteo- 
j ■ myelitis 

^^’ithout dural or 
brain lacera- 
tion 

0 

! 0 

0 

0 

2 

0 

1 

1 1 
1 

' I 

i 

5 

^^'ith dural lacer- 
ation but with- 
out brain in- 
jure 

2 generalized 

0 

1 

0 

1 

0 1 

0 

0 

i 

I 

1 

1 

I 

With dural and 

I Jacksonian 

5 Jacksoni.an 

6 Jacksonian 

8 Jacksonian 

0 

i 3 

I 

0 

brain lacera- 
tion. 

Findings at in- 

I Jacksonian 

2 generalized 

I Jacksonian 

I generalized ! 

1 

0 

I generalized 

4 generalized 

0 

i 

i I 

! 

I 

0 

itial debride- 
ment unknown 

2 generalized 

I generalized 

\ 


j 

1 



I 
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attack on a surgical problem of a clillicult 
sort, which, until very recently, demanded 
caution and extreme conservatism. 

In two of our patients, infection was 
confined to the scalp. Moist dressings were 
employed for four weeks without salutar3’ 
effect. The indolent area was then resected 
and the scalp closed anatomically with 
silk. The wounds in each case healed with- 
out drainage. Approximately one month 
later tantalum plates were inserted. The 
postoperative course in these patients was 
uneventful. 

In four instances, compound fractures 
of the A\ault were complicated b}' the 
development of brain abscess. Three of 
these were healed by surgical marsupializa- 
tion in combination with chemotherapy. In 
each case tantalum plates were inserted 
approximately three months after the 
completion of epithelial ization. The fourth 
case was admitted in extremis. Some seven 
weeks prior to admission he had sustained 
a severe bifrontal compound comminuted 
fracture with massive damage to frontal 
lobe tissue. The wound had not been 
d^brided. Shortly following admission, 
open drainage of the abscess was instituted 
but death occurred on the third postopera- 
tive dajf. Autops}' disclosed a second 
brain abscess 4 cm. lateral to that which 
had been surgicallj'^ drained. 

INTRACRANIAL FOREIGN BODIES 

Among the 170 cases of this series 
foreign bodies ivere removed from thirty 
eight (22.3 per cent). Approximately^ four- 
fifths of these were bony and with one 
exception (a piece of helmet liner) the 
remainder were metallic fragments. 

The following were considered indica- 
tions for the removal of foreign bodies 
(Table iii): (i) The presence in infected 
areas of metallic fragments, sequestra 
or indri^»en bone fragments; (2) the pres- 
ence of foreign bodies considered as the 
likely cause of or favoring the persistence 
of neurological dysfunctions; and (3) the 
relative accessibility, without entailing 
undue cerebral damage of foreign bodies 


in the operative fields of patients under- 
going cranioplasty. 

It was considered unwarranted to at- 
tempt the removal of a foreign body 
deeply embedded in the brain, not re- 
garded as responsible for neurologic dis- 
turbances or likely to produce infection. 

In fifteen instances operation was per- 
formed chiefly from the necessity of 
removing fragments from the region of 
the skull defect. In each of these tantalum 
cranioplasty was carried out at the same 
operation. In no case did untoward com- 
plications appear. 

From twenty-three patients subjected to 
operation chiefly for cranioplasty, metallic 
and bony' fragments yvere incidentally 
removed. 

It is difficult to determine whether in 
those cases presenting focal neurological 
disturbances the removal of foreign bodies 
was a significant factor in their subsequent 
clinical improvement. Our impression is 
that valid estimates along this line could 
not be drawn for the reason that in most 
cases considerable time elapsed between 
the surgical procedure and the first appear- 
ance of improvement, — a period during 
which it is conceivable that concurient 
reparative processes and other factors 
(e.g., vicarious functioning and re-educa- 
tion) were at work. 

In only' one case did it become necessary' 
to apprehend the foreign body' through a 
bone flap away' from the site at which the 
missile penetrated the skull. In this patient, 
a large metallic fragment had lodged in the 
anterior vermis just under the tentorium. 
(Fig. 12.) Incapacitating dizziness was the 
patient’s most conspicuous neurological 
sy'mptom. A small occipital bone flap was 
reflected and, through an incision in the 
tentorium, the fragment was removed, 
affording prompt relief from dizziness. 

COm'ULSIVE SEIZURES 

For raw statistical purposes, all patients 
who displayed the phenomenon of recurring 
explosions of tonic or clonic contractions, 
whether mild, moderate or severe and 
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Fig. 12. Roentgenograms of the skull revealing a sub-tentorial shell fragment, the removal of 
which necessitated an approach, (away from the wound of entrance) through an occipital bone 
flap, and through an incision in the tentorium cerebelli. Immediately following operation, there 
was almost complete recovery from previous incapacitating dizziness. 


■whether or not attended by loss of con- 
sciousness "were included in the convulsive 
seizure group. Thirty-five patients (20.6 
per cent of the series) fell into this group. 
(Table v.-) 

Our present figures must be regarded as 
tentative and it is likely that they will 
increase as the follow-up period progresses 
during the next decade. Our oldest cases 
have been followed for a little over two 
years and the most recent for but two 
months. Before being separated from 
military service, all our patients who have 
had serious craniocerebral trauma are 
Instructed to report upon seizures when 
and if they occur. It is safe to assume 
that not all patients may be relied upon 
to so report. The inevitable consequence 
of this will be that statistical data, properly 
cleared, will undershoot the mark, and 
some allowance will, therefore, have to be 
made for this when comparative studies on 
post-traumatic epilepsy appear in the 
literature. 

In twenty-two of our patients the 
pattern of attack chiefly observed was of 
the jacksonian variety. In thirteen others 
the most characteristic attack Avas of the 


“grand mal” type. We have regarded the 
differences betAveen jacksonian and grand 
mal patterns as merely clinical description 
indicatiA^e only of the probable locus of an 
epileptogenous “firing point” rather than 
as significant for etiologic, pathologic or 
other qualitatiA^e differences. That more 
than one “firing point” may exist in any 
giA’^en case seems a substantial concept. 

In seA^en cases, conAmlsiA^e seizures had 
developed before surgical repair aa’us carried 
out at this hospital; in fifteen the first 
(knoAvn) attack dcA^eloped Avithin tAvo 
AA^eeks of operation; and in thirteen seizures 
did not make their appearance until fiA^e 
to fourteen months after cranioplasty. 
Each of these three groups Avill be sepa- 
rately considered from the gross pathologic 
and therapeutic standpoints. (Table v.) 

All seA^en patients AA'hose seizures Avere 
established prior to cranioplasty had 
meningocerebral scars, the result of lacera- 
tion of the dura and adjacent brain. 
Porencephalic cysts AA^ere present in three 
of these, among AA'hich AA'as one patient in 
AA'hom a piece of tantalum foil had been 
used at the original debridement to bridge 
a large dural defect. The tantalum had 
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Fig. 13. A, an illustration of the use of tantalum foil as a dural substitute. This soldier had a very 
severe meningocerebral laceration. The wound was debrided overseas and the tantalum foil 
inserted to act as a dural substitute. At the time of cranioplasty the tantalum foil was found 
buried in a mass of heavy meningocerebral scar, n, a lateral pneumoencephalogram of the same 
patient described in a. The large porencephalic cyst was uncapped and the meningocerebral scar 
resected. No seizures were reported postoperatively (thirteen months). 


become fragmented (Fig. 12) and yvas 
found buried in the cerebral scar overlying 
the cyst. All of these patients were medi- 
cated with barbiturates, beginning on the 
day of operation and continuing for a 
period of approximately eight weeks there- 
after. In all but one of these patients no 
recurrence of seizure was reported. In 
this patient a seizure occurred during the 
fifth postoperative month. Phenobarbital 
was resumed and up to the present no 
seizures have been reported. Cranioplastic 
repair was carried out on these seven 
patients. The porencephalic cysts were 
uncapped incidental to cranioplasty and 
their corresponding dural defects were 
closed with fascia lata grafts. Among the 
remaining four patients, two presented 
intact duras (their defects having been 
repaired at the time of the original debride- 
ment) and two had defect of the dura. 
In each of the latter cases, the cortical 
scars were resected but no attempt was 
made to repair the dura. 

There were fifteen patients whose sei- 
zures first appeared within two weeks of 
cranioplasty. In six of these only one to 
two seizures occurred and, up to the 
present, no recurrences have been re- 
ported. Of this group of six, four patients 
revealed an intact dura at the cranioplastic 


procedure. The other two presented dural 
defects and in one of these a cerebral 
scar of sufficient extent and density to 
warrant excision was exposed. The remain- 
ing nine patients continued to have seizures 
for several months, and three of them still 
report occasional attacks. At operation 
two of these presented dural defects and 
seven appeared to have an intact dura. 
In the former the cerebral scars were 
resected but no dural repair was attempted; 
in the latter no surgical treatment other 
than repair of the cranial defect was 
carried out. Barbiturates have been regu- 
larly prescribed for those patients with 
recurrent attacks. 

There were thirteen patients whose first 
seizures came late after the repair of the 
skull defect. The earliest of these appeared 
five months and the latest fourteen months 
following cranioplasty. Among these, ten 
had had, at the time of injury, lacerations 
of the dura which had been repaired at 
debridement. The remaining three pre- 
sented the late evidences of unrepaired 
dural defects and meningocerebi'al scars. 
In the former, nothing surgical was done 
other than the repair of skull defects; 
in the latter, the meningocerebral scar 
was resected but no attempt at dural 
repair was made. As in the previous 
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group, all of these seizures have been 
controlled by the use of barbiturates. 

In reviewing the series as a whole there 
is general agreement with the experiences 
of Wagstaffe, Penlield and Erickson, and 
Penlield,^® that the incidence of seizures 
in patients in whom the dura and brain 
were lacerated at the time 'of injury is 
higher than in those in whom these struc- 
tures are not so damaged. Other writers 
have reported a higher incidence of post- 
traumatic epilepsy (Schiirer- Waldheim^' 
25 per cent, Baumm^® 44 per cent). In 
our series it happens that seizures were 
not recorded in patients in whom, so far 
as could be judged, the dura and the brain 
had not been lacerated; on the other hand 
in all patients with convulsions there was 
evidence that the dura and brain had been 
lacerated at the time of injury. The 
significance of these figures is somewhat 
diminished when it is recognized that the 
vast majority of patients in this series, for 
the very obvious reason that the}' required 
cranioplasty must ha-ve had lacerations 
of the meninges and brain. Similarly, a 
lacerated cortex might well have been 
hidden from view by an intact dura. That 
20 per cent of our patients developed 
seizures, all of whom lacerations of the dura 
and brain is somewhat offset by the com- 
plementary obser\'ation that in the great 
bulk of our cases without convulsions the 
dura and brain were lacerated. 

Among the 1 54 cases of compound 
fractures of the skull in this series there 
were forty-one patients in whom the dura 
was not repaired at the time of debride- 
ment and in whom the skull defect was 
occupied by galeal and meningocerebral 
scar. Of these eleven (25 per cent) devel- 
oped seizures at one time or another. 
Among the remaining 113 patients there 
were twenty-three (21 per cent) in whom 
the dura was repaired at the time of 
debridement and who developed seizures. 
There is, therefore, in this series no 
evidence that repair of the dura mater at 
the time of original debridement is a 
significant factor in the prevention of post- 


traumatic epilepsy. Furthermore as seen 
from the tabular analysis (Table vi) there 
is little or no evidence to indicate that 
repair of the dura some months following 
injury precludes the onset of seizures. 

Table vi 

ANALYSIS OF THE INFLUENCE OF DURAL REPAIR AT THE 
TIME OF CRANIOPLASTY ON THE DEVELOPMENT 
OF SEIZURES 
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In this group of cases resection of 
meningocerebral scar was carried out 
only where the scar presented itself in 
the skull defect and in the three poren- 
cephalic cysts already referred to. It does 
not appear indicated routinely to resect 
every meningocerebral scar encountered 
at the time of cranioplasty. It seems 
preferable to resect this scar only when 
it is easily available and when its removal 
is not likely to further impair cerebral 
function. If the scar is not readily acces- 
sible and if seizures have not occurred, 
cranioplasty alone appears indicated; if 
clinically indicated, resection of the menin- 
gocerebral scar can be performed at 
a later date. 

There is no evidence from our observa- 
tions that tantalum cranioplasty has an 
influence on the development of post- 
traumatic seizures. 

NEUROLOGICAL SEQUELAE (OTHER 
THAN COXWULSIONS) 

Among the 170 patients, fifty-one pre- 
sented no clinical neurological disturbances 
at the time thev came under our care, 
five weeks to five months following injury. 
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The remaining 1 19 patients showed various 
aberrations of both focal and general 
character. No attempt has been made to 
itemize all disturbances encountered in 
each patient. The tabular analj'^sis (Table 
i) confines itself to a consideration of the 
most conspicuous neurological sign or 
symptom encountered in a given patient. 
Bj' far, the commonest disturbance was 
hemiplegia of which there were thirty-si.v 
cases. Closely allied to these and differing 
from them in degree only were the thirty- 
three patients with hemiparesis. As would 
be expected from anatomical considera- 
tions, 78 per cent of these were subtended 
by injuries of the temporoparietal regions 
of the vault. The second commonest 
neurological sequel was the post-traumatie 
syndrome, the separate symptoms of which 
are listed elsewhere in this communication. 
There were twenty-seven such cases. The 
third commonest disturbance was aphasia 
of which there were twenty-one instances. 
All of these were associated with hemiplegia 
of varying degree. Eleven patients pre- 
sented hemianopsia. The remaining dis- 
turbances were few in number and of varied 
character. (Table i.) 

In forty-three instances differential diag- 
nosis was not resolvable by clinical study 
alone, and in these cases pneumoencephalo- 
graphy was employed. It was incidental 
to this procedure that three porencephalic 
cysts were disclosed. It is clear that the 
mode of operation in these three patients 
was very appreciably influenced by the 
information obtained from the air studies. 

Among the hemiplegic and aphasic 
there was in general a tendency toward 
spontaneous improvement. All but one 
of the hcmiplegics improved sufiicicntly 
to walk unaided. The \ast majority of 
them wore ultimately able to dispense with 
a cane. Similarly all the aphasic patients 
except one regained a suflicient vocabulary 
to be able to communicate their common 
needs. In many, a near-normal speech 
function was regained. The single patient 
who did not appear to impro\c during a 
period of observation of eighteen months 


had profound destruction bf the left 
temporoparietal lobe. 

It cannot be asserted with any cer- 
tainty that the surgical procedures em- 
ployed in these patients, which included 
removal of foreign bodies, resection of 
meningocerebral scars and repair of skull 
defects exerted any salutary effect on the 
recorded clinical course. Measures carried 
out over a sufficient period of time directed 
at the general psychological improvement 
of the patient including physical therapy, 
speech training, reconditioning and occupa- 
tional therapy are all important determi- 
nants of the end result. 

POSTCEREBRAL CONCUSSION SYNDROME 

This syndrome, otherwise known as the 
post-traumatic syndrome and the syn- 
drome of the trephined, is commonly con- 
sidered to include headaches, dizziness, 
insomnia, asthenia, fatigability, nausea, 
deficiency of attention and tinnitus. Only 
three of the twenty-seven patients com- 
plaining of these symptoms presented focal 
neurological signs, — two had hemiparesis 
and one had homonymous hemianopsia. 
With three exceptions the patients who 
developed the syndrome were unconscious 
for twent3'-four houis or less; ten were 
unconscious for less than three hours. 
This analysis points to the fact that the 
post-traumatic sjmdrome is, in general, 
most likelj' to occur in the milder group 
of craniocerebral injuries. It is of interest 
to note that there was no correlation 
between the size of the bone defect and 
onset or severitj- of the post-traumatic 
sjndromc. 

Of the twenty-se\’cn patients complain- 
ing of these symptoms, twentj'-three had 
complete relief, two had partial relief and 
two had no change in their sj'inptoms 
following cranioplast}-. 
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Acute traumatic cerebral compression is due chiefly to hemorrhage 
from a fracture involving the squamous plate of the temporal bone. In 
90 per cent of the cases the bleeding occurs from the anterior branch of the 
middle meningeal artery; in 10 per cent from the posterior branch. 

From “Principles and Practice of Surger}'” by W. Wajme Babcock 
(Lea & Febiger). 



PAINFUL INJURIES OF NERVES AND THEIR SURGICAL 

TREATMENT* 

Captain James C. White 
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I NTEREST was first focused on the 
elusive problems of pain after wounds 
of the peripheral nerves by the classical 
description of Mitchell, Morehouse, and 
Keen®" in a book based on their experience 
with these distressing injuries during the 
war between the States. After such a prom- 
ising early start, it is surprising that more 
was not found out about these lesions dur- 
ing the periods of peace and recurrent 
wars which led up to the recent conflict. 
During and after the first World War the 
pioneer work of Leriche-^ has been a con- 
stant stimulus. The solution of how to 
relieve most of these sufferers bj^ neuro- 
surgical intervention has evolved gradually 
and finally been put on a fairlj^ satisfactory 
basis by the combined work of American 
and British military surgeons during the 
war just finished. With the great number of 
amputations and injuries of peripheral 
nerves which have reached our base 
hospitals from overseas, these sources of 
persistent pain are certain to be a major 
reconstruction problem for years to come. 

UNDERLYING PATHOLOGICAL FACTORS 

The common injuries which may lead 
to persistent pain are amputations and 
partial or complete wounds of the periph- 
eral nerve trunks. Concomitant injury 
of a large artery may also occur, but as this 
complication is not present in the majority 
of cases it cannot plaj- any important role. 
Faulty regeneration of injured nerves, 
sepsis, and resultant formation of scar 
tissue appear to constitute the underlying 
factors which give rise to painful stimuli, 
although some further factor is necessary 


to explain the onset of burning pain in the 
hand or foot which sometimes develops 
within a few hours after the wound. Wilfred 
Trotter'*® in his classical essay on “The 
Insulation of the Nervous System” pointed 
out that all regenerating sensor}" axones 
“resemble pain fibres in a lack of complete 
insulation. It is probable, therefore, that 
imperfect insulation tends to render all 
fibres less sensitive than normal, but more 
apt ... to respond in an exaggerated 
explosive way.” Recent determinations of 
the threshold for “burning” as contrasted 
with “pricking” pain performed by Bige- 
low, Harrison, Goodell, and Wolff® have 
demonstrated that the slowly conducting, 
poorly m5"elinated “C” fibers carry these 
disagreeable forms of sensation. The “para- 
doxical pain” of the peripheral neuro- 
pathies is the e.\'pression of a defect in 
the nerve in which the threshold for “burn- 
ing pain” is depressed, so that ordinar}" 
innocuous stimuli are perceived as painful, 
whereas the threshold for “pricking pain” 
in the larger myelinated fibers is elevated. 
Another theory based on partial injury of 
sensory axones has been put forward b}" 
Foerster (Bumke and Foerster®). This 
assumes that the larger myelinated sensory 
fibers which enter the posterior columns of 
the spinal cord exercise an inhibitor action 
on the smaller pain fibers, so that an 
exaggerated painful response (hyperpathia) 
may result after a partial nerve injury in 
which a majority of the former axones have 
been destroyed. 

Another likely factor in the production of 
pain is anoxia, either from local scarring or 
from widespread vasoconstriction. In recent 


* From the U. S. Naval Hospital, St. Albans, N, Y., and the Neurosurgical Service of the Massachusetts 
General Hospital, Boston. This article has been released for publication by the Division of Publications of the 
Bureau of Medicine and Surgery of the United States Navy. The opinions and views set forth are those of the 
writer and arc not to be construed as rellccting the policies of the Navy Department. 
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experiments Lorente de N6-® has shown 
that a nerve made anoxic fires off repetitive 
stimuli, which suggests that impaired cir- 
culation may be a fundamental source of 
painful stimulation. Still another possible 
explanation is an accumulation of painful 
metabolites in the neuroma, and the fail- 
ure of the impaired circulation to wash 
them away. Neuromas combine the two 
essentials of naked nerve endings in a mass 
of poorly vascularized scar tissue. Amputa- 
tions and wounds of nerves near the pe- 
riphery of a limb are most likely to set up 
persistent painful states because of the 
greater number of nerve endings and the 
greater intensitj* of the vasomotor dis- 
charge in these areas. The incidence of 
painful complications is particularly high 
in emotionally unstable individuals with 
superimposed vasomotor disorders. 

In addition to the possible roles of vaso- 
spasm and local ischemia in the production 
of these painful states, Doupe, Cullen, and 
Chance” have suggested another factor 
associated with overactivity of the sym- 
pathetic nervous system. They ascribe the 
peculiar qualities of causalgic pain to direct 
cross stimulation of sensory fibers by 
efferent sympathetic impulses at the point 
where the nerve trunk is injured, rather 
than to the indirect action of the vasocon- 
strictor response which they also produce. 
This theory deserves serious consideration, 
as in certain stages of the evolution of many 
of these painful s 3 mdromes there maj^ be 
an actual vasodilatation. Doupe and his 
co-workers have cited most convincing 
evidence for this activation of sensorj”^ 
fibers b^' s^mipathetic impulses. Their 
theorj'^ furnishes an explanation not onlj’’ 
for the increase in pain which so character- 
istically takes place in a cold environment, 
but also for that occurring during anj'^ 
form of emotional excitement, cutaneous 
stimulation, and, in some extreme in- 
stances, during everj'da}’ visual and audi- 
torj- stimuli. Burning pain in causalgia and 
in certain other conditions occurs in direct 
relationship to the tonic vasomotor, sudo- 
motor, and pilomotor discharge over the 


sjmipathetic efferent pathwaj^s. It is re- 
duced in a quiet, stable environment and 
during sleep, when the tonic h^^pothalamic 
discharge is greatl}^ diminished. There is no 
valid evidence that the sympathetic sj^stem 
plays an}*- direct role in the central conduc- 
tion of the painful stimuli. 

As further corroboration of this theor}^ of 
sympathetic activation of sensor}^ fibers, it 
has been shown b}'^ Katz and Schmitt-'* that 
under certain circumstances efferent nerve 
impulses can alter the excitabilit}^ of 
adjacent sensor}' axones. Recently Granit, 
Leksell, and Skoglund” have given direct 
experimental proof of such cross-stimula- 
tion between motor and sensory fibers at a 
point of nerve injury by recording with 
the cathode ray oscillograph an afferent 
discharge from the sensory root which 
takes place when the motor root is stimu- 
lated. They conclude that the small, poorly 
myelinated pain axones of the C-group 
should be especially susceptible to “fiber 
interaction,” and that this is. a simple 
explanation for some of the symptoms of 
causalgia. The theory of Doupe and his 
co-workers assumes that the activating 
impulses come from the sympathetic vaso- 
motor, pilomotor and sudomotor discharge, 
which is always increased by cold or 
emotional excitement. 

TYPES OF PAIN 

Painjiil Neuro7nas. End bulb neuromas, 
which can often be palpated in an amputa- 
tion stump or scar over an injured nerve, 
can produce exquisite local tenderness and, 
in addition, cause ill defined disagreeable 
sensations over wide areas. Although the 
local tenderness may be relieved by re- 
section of the end bulb and effective 
measures to prevent its reformation, vari- 
ous forms of pain may persist — phantom 
sensations in the missing extremity, burn- 
ing hyperesthesia, deep aching sensations 
with central radiation, and at times crises 
of lancinating pain. Why most neuromas 
should be painless and others the cause of 
long-lasting torture is quite unknown. This 
cannot be explained entirely on the basis of 
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any idiosyncrasy on the part of the indi- 
vidual patient (such as a low threshold for 
pain), because in certain individuals with 
multiple nerve injuries or amputations 
only a single neuroma Avill become painful 
(Livingston-®). Whj'^ is removing the pain- 
producing neuroma so seldom successful? 
A new neuroma may form, but sometimes 
the pain is not even temporarily relieved 
or recurs sooner than the peculiar end bulb 
can be reproduced. This and the fact that 
more proximal crushing or chemical de- 
struction by infiltrating the nerve trunk 
with alcohol fails to give relief has forced 
investigators to predicate a central exten- 
sion of the pain mechanism. Mitchell, 
Morehouse, and Keen®® described an as- 
cending neuritis, but numerous examina- 
tions of sections of nerves removed during 
therapeutic neurectomies have failed to 
show evidence of any histologic alteration. 
It is, therefore, far more likely that the 
central’ disturbance is due to abnormal 
spinal reflex or cortical activity, as has 
been suggested by Livingston®® and by 
Doupe et al.“ 

Causalgia. The classical causalgic S3m- 
drome, described b}’^ Mitchell, Morehouse, 
and Keen,®” is most often seen after partial 
injuries of the ulnar, median, and sciatic 
nerves. (Fig. ib.) While subsequent sepsis 
and excessive scar tissue reaction maj'^ at 
times constitute predisposing factors, the 
characteristic pain often appears within a 
few minutes or hours of the receipt of the 
wound. (Table in.) A peculiar burning and 
tingling hj'perpathia* involves the hand or 
foot and is most pronounced in the digits, 
palm of the hand, or sole of the foot. With 
complete immobility from pain, the skin 
soon becomes shinj^ and glossj' smooth, at 
times scalj”^ and discolored (Fig. ia), with 
tapering fingers and long curved nails. The 
painful area is frequentlj^ not restricted to 
the area of sensorj' defect, but this is often 
difficult to ascertain because no accurate 

*TIie term “hypcrpatlii.i" is used to connote widc- 
spre.ad burning, throbbing, or tingling set up by mild 
cutaneous stimuli and spreading over a wide area. It 
is thus an exaggerated form of the hyperesthesia seen 
in the area of a regenerating nerve. 


neurological e.\amination is possible during 
the acute phase. Sudomotor and vasomotor 
disturbances are the rule. According to de 
Takats,’’® there is invariably a vasodilata- 
tion, which he ascribes to the vasodilator 
action of the posterior root fibers (Baj'liss®), 
and he goes so far as to state that this 
response is a point in the differential 
diagnosis between these painful states and 
hj'sterical paralj'sis in which the hand is 
generallj^ cool. In MajTield and Devine’s®® 
carefull}'^ observed series thejr found three 
patients with cold and nine with hot ex- 
tremities, whereas in the author’s eleven 
Naval and Marine Corps patients who 
were hospitalized at a somewhat later date 
after wounding the extremities were alwaj's 
considerabl}^ cooler than normal. It is 
important in this connection to remember 
that the sjmipathetic vasomotor nerves 
invariabl}' serve as vasodilators to muscle 
and also carry a certain proportion of ^ 
dilator fibers to the skin, in addition to 
supplj'ing the entire innervation of the 
sweat glands.®® For this reason excessive 
sjmipathetic activitj'^ in emotional states 
results in profuse sweating of the palms and 
soles, and at times warm but more often 
abnormall}' cool extremities. While de 
Takats’’® has shown bjf oscillometric trac- 
ings that the vasodilator response is 
unilateral, the vasoconstriction and ab- 
normal sweating usuallj^ involve the other 
extremities, although possiblj'^ to a lesser 
degree. It is quite possible that cutaneous 
vasodilatation is the characteristic condi- 
tion in the earlj'^ phase of causalgia, but 
after a time at least the opposite is fre- 
quentl}'^ true. Everjmne who has studied 
the condition has been impressed bj"^ the 
profuse sweating of the involved hand or 
foot, but nervous sweating of the hands 
and feet is a common phenomenon in 
wounded men, especiallj^ when pain is a 
prominent feature. 

In the t3fpical severe forms of causalgia 
the cutaneous h3^peresthesia ma3" become 
so intense that the patient cannot bear 
contact with clothing or even draughts of 
air. The e.xtremit3' is kept constant^' 
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Fig. I. Median ncr\'e causalgia (Case 22). tropliic changes in area of hand 
supplied by median nerve. The arrow marks the penetrating gunshot wound 
in tile upper forearm, n, lateral scarring and adliesions of median are seen 
between points where neree is elevated bj' rubber bands. The superficial 
head of the pronator radii teres muscle has been divided and spread by self- 
retaining retractor. Although neurolysis failed to benefit, all symptoms were 
relieved by subsequent sj-inpathectomy. 


protected and immobile, and must often 
be wrapped in a cloth or moistened with 
lukewarm or cold water. The patient 
becomes more and more a recluse and seeks 
to seclude himself from the noises and 
stimuli of an open ward. He cannot listen to 
tense or annoying radio programs or sit 
through an exciting movie. An}* disagree- 
able stimulus, such as tickling or scratching 
the skin, or a hypodermic injection in any 
part of the body, produces unbearable pain 
in the affected extremity. 


It has often been claimed that the condi- 
tion is most likel}^ to result after nerve 
wounds in which there is associated sepsis 
or arterial injury. The latter is certainly 
not an important feature, and most of the 
recently reported cases have not been 
preceded by major wound sepsis. Never- 
theless, as healing following gunshot wounds 
has improved with better surgery since the 
time of the Civil War, the incidence of 
major causalgia appears to have steadily 
decreased. The outstanding reports in the 



472 


American Journal of Surpory AVIlltC lujUnCS of NcrVCS 


SnpTCMncn, 


recent war have been presented b}'’ Doupe 
et ah,” seven cases from a large hospital for 
ner^'e injuries in England; Maj'field and 
Devine, fifteen cases among 737 peri- 
pheral nerve injuries at the Perc^' Jones 
General Hospital; and Speigel and Milow- 
sky,'*'' seven cases among 275 soldiers at 
another U. S. Arm 3"^ Hospital. The author’s 
personal experience comprises eleven typi- 
cal cases of classical causalgia in some 400 
nerve injuries among the sailors and 
marines treated at the U. S. Naval 
Hospitals at Chelsea and St. Albans. The 
full-fledged condition is rarelj- seen in 
civilian practice, but an excellent account 
has been given bj^ de Takats.'*^ 

Man}^ aspects of the causalgic s3'ndrome 
suggest that it is a form of psychoneurosis, 
and this diagnosis has often and most 
unfairl3f been applied to these victims. The 
fact that the whole pseudoneurotic picture 
so often clears immediately following 
suitable intervention, when the sufferer has 
lost his dread of pain, no longer requires 
sedatives, and can resume a normal life, 
indicates that the personalit3' disturbance 
is a result rather than the cause of an 
unendurable condition. In the past, when 
no successful treatment was known, cau- 
salgia was a frequent cause of drug addic- 
tion and led either to deterioration into 
hopeless invalidism or to self-destruction. 
Psychological studies made on service 
personnel after successful treatment in the 
present war (Ma3Tieldand Devine,^® Speigel 
and Milowsky,-*® de Takats”) have not 
brought to light any predisposing ps3'^cho- 
genic factors. 

Phantom Limb. The awareness of a 
phantom limb is a common phenomenon 
after amputation. Fortunatel}', this sensa- 
tion is not generall3" associated with pain, 
and it usuall3f fades awa3'^ with the use of 
an artificial arm or leg. Occasionall3% how- 
ever, it fails to disappear, or ma3' return 
months or 3^ears afterwards in an intense^”^ 
painful form. The cause of this return is 
usually additional trauma, which ma3'- be 
either organic or ps3’chic. Recurrence of 
pain 3"ears afterwards (eighteen 3'ears in 


one of m3'’ cases) ma3'- be due to a fall with 
severe bruising of a leg stump and the 
resultant increase in scar tissue, or it ma3' 
possibly be related to reduced circulation 
secondar3' to arteriosclerotic changes with 
advancing 3'ears. The etiological factors 
underl3fing the phantom phenomenon are 
still not definitel3’’ known. Unlike the 
causalgic states, the circulation and degree 
of sweating in the stump are rarel3f ab- 
normal, and the phantom is not evoked by 
local stimulation or sudden ps3Hiic dis- 
turbances. Irritation within a neuroma of 
centrall3' conducting axoncs which supplied 
the missing part prior to its amputa- 
tion was formerl3' believed to be the pri- 
mary source of this peculiar sensation. A 
consideration of all the factors concerned, 
however, proves that this conclusion is 
not tenable. Evidence for this statement 
has been reviewed by K. E. Livingston-" 
who cites the following points: (r) End 
bulb, neuromas do not develop quickl3’^ 
enough to account for the earl3' phases of 
the pliantom limb, which 11123'' be present 
inimediatel3’' after amputation. (2) Stimula- 
tion of a stump neuroma never produces 
the phantom sensation, but rather the 
usual tingling over the autonomous area of 
the peripheral nerve. (3) The typical 
phantom never represents irritation in the 
distribution of 303'- single peripheral nerve: 
viz., there is no such thing as an “ulnar” 
or “peroneal” phantom. (4) Re-amputa- 
tion rarel3' alters the phantom pattern. 

Another argument against the neuroma’s 
being the focus of the phantom impulses, 
and one which Livingston fails to men- 
tion, is the fact that the uncomforta- 
ble position of the missing extreniit3' 
so often duplicates the situation which 
e.xisted prior to amputation. 

All of these features point to the fact 
that the phantom sensation is integrated 
at higher levels in the central nervous 
S3'stem. At first this may be situated at 
the reflex spinal level, as suggested by \V. 
K. Livingston.-^ The fact that phantom 
pain can at times be relieved b3' spino- 
thalamic tractotom3' proves that its origin. 
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in this stage at least, must be situated 
either within the territory of the peri- 
pheral or of the spinal sensory neurone. Its 
persistence after cordotomy, which is 
often the case, indicates that the phantom 
may become a projection of the sensory 
cortex. 

At times the evolution of a painful phan- 
tom has all the appearance of being a 
purely psychic manifestation. This is 
illustrated b}: an unusual case report of 
Lt. Colonel Frank Mayfield.®- The patient, 
a tank soldier who had had his arm blown 
off above the elbow, had a perfectly com- 
fortable upper arm stump until he applied 
for return to active duty. When this request 
was refused, he wanted to strike out with 
his amputated arm and clench his missing 
fist. He then became aware for the first 
time of his phantom hand, which remained 
clenched and painful. Although several 
neuromas were resected from the amputa- 
tion stump, the phantom sensation was not 
relieved. However, as soon as he accepted 
the fact that he could not return to duty 
and asked for retirement, with the under- 
standing that he could go overseas as a 
Red Cross Field Director, his phantom 
pain faded away. Evidence that this type 
of pain is often a central projection from 
the post-central cortex has been sum- 
marized by Riddoch®® who points out that 
“the prevailing posture of the phantom is 
that of the part at the time of amputation. 
It is as if the postural model had become 
frozen when normal stimulation ceased.” 
One thing is certain: Once this pattern 
has become fixed after prolonged phj’sical 
and emotional disturbance, no interrup- 
tion of the pain tracts can abolish it. The 
situation is similar to the tinnitus com- 
plained of by patients Avith Meniere’s 
disease. This is usually cured by early 
section of the auditor}* nerve, but when it 
has been present for a long time it may 
persist, even though the attacks of explo- 
sive dizziness are successfully relieved.* 
Riddoch has given a most convincing 

* I am indebted to Brigadier D. Denny-Brown, 
RAMC, for this interesting analog^-. 
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argument for belieA'ing that the phantom 
sensation is a projection arising from the 
post-central sensory association areas in 
the cerebral cortex. According to him : 

“Stimulation by the processes of healing 
of the proximal ends of the divided nerA^es 
eAmkes sensations AAdiich are projected and 
interpreted as if the limb AA^ere still present. 
As has been said, they are neA^er quite 
normal. These paraesthesiae, through si- 
multaneous excitation of the schema under- 
lying tactile localization and shape, are 
projected and animate the surface or out- 
line model of the absent part. Similarly, 
irritation of fibres concerned Avith postural 
sensibility giA^es rise to impulses AAFich help 
to keep aliA'*e the postural model, so that 
the phantom is correctly placed and moA'es 
AA'ith the stump. These sensations, in the 
absence of pain, are, liOAA'eA^er, AA^eak, so 
that, as a rule, onlj^ the peripheral seg- 
ments, the hand or foot, AA'hich are most 
richly endoAA^ed AAUth sensory end-organs 
and fibres, are represented in the phantom. 
Retention of the phantom is in part due 
to the abnormal qualities of the tactile and 
other sensations, in spite of their relatiA^e 
AA'eakness and the antagonistic CAudence 
from Ausual and other senses. During the 
stabilizing process of healing of the diAuded 
nerves, sensory impulses diminish, and 
sensations become correspondingly fainter, 
AA'ith the dual result that the phantom is 
increasingly less obAnous in outline and 
projection of it is defectiA'-e. In conse- 
quence, it gradually approaches the stump, 
into AA'hich it finally disappears and fades 
aAA'ay. A neAv shape of the body is noAA’ 
accepted. In other AA'ords, there is no longer 
a conflict in CAudence from the patient’s 
senses. If, liOAA^eA^er, the phantom is .pain- 
ful, AA'hich is usually the result of grossly 
abnormal conditions in the stump, the 
phantom may persist indefiniteh" and 
retain its original position. Further, the 
hand and fingers are not only much more 
obtrusNe and clearl}* defined, but more 
of the amputated part is represented by it. 
Voluntar}' moA'ement is restricted or im- 
possible because of aggraA^ation of pain.” 
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If this concept is correct, the clevelop- 
nicnt of a central projection would be 
expected to take time to become estab- 
lished in the sensory cortex, a point which 
has been mentioned by Riddoch and 
recently emphasized by Air Commodore 
C. P. Symonds. '- 

A final point which requires considera- 
tion is the relationship between tlicse 
three well known varieties of pain follow- 
ing injuries of peripheral nerves. Some 
writers believe that pain from a neuroma, 
causalgia, and the phantom limb phenome- 
non are merely difl'ercnt clinical manifesta- 
tions of the same underlying disorder. 
Mayfield and Devine^' believe that this 
similarity is remote and that cau.salgia 
is a clinical entity. Evidence now at hand 
also makes it possible to segregate the 
locally irritable end bulb neuroma and the 
phantom limb as separate and distinct 
entities. While resection of neuromas, 
when they arc constaittly subjected to 
muscle traction, lack of soft tissue protec- 
tion, and pressure from a prosthesis, 
will usually eliminate local tenderness pro- 
^'ided their reformation can be prevented, 
their removal in no way affects the pain of 
causalgia or a phantom limb. These last 
conditions are dissimilar, at least in the 
way they respond to emotional stimuli and 
react to the abolition of the peripheral 
hj'-pothalamic discharge following sympa- 
thectomy. The response of causalgia is 
nearly always favorable, while a painful 
phantom cannot often be influenced by 
this procedure. Lt. Colonel Woodhall-’^ has 
been fortunate enough to observe the re- 
sponse in two patients who sufl’ered from 
both conditions simultaneously. After pre- 
ganglionic sympathetic denervation of the 
upper extremity, the burning hyperpathia 
which had been so distressing after any 
exposure to cold or emotional stimuli dis- 
appeared, but the disagreeable cramp-like 
positions of the phantom hand remained. 

While this discussion has been concerned 
with only three separate and distinct tj'pes 
of pain secondary to nerve injurj^ this 
does not imply that other varieties do not 


exist. Indeed many atypical varieties are 
.seen. Sudcck’s atrophy, painful osteo- 
porosis, and the “minor cau.salgia’’ de- 
.scribed by Momans-'' fall into this group, 
but only certain cases of the latter have 
followed direct injuries to the nerves. In 
these the pain has been Ic.ss intense and Ic.ss 
widespread than in the major causalgic 
syndrome, but many have responded 
equally well to chemical blocking and 
.sympathectomy. Other Ic.ss common con- 
ditions arc .seen so seldom and have so few 
points in common that it is impossible to 
give any general description of their 
symptomatology and treatment. Every 
neurosurgeon, however, is acquainted with 
old amputees who have crises of spasmodic 
.severe pain in their stumps or other un- 
usual manifestations which do not fall 
into any of the categories described above. 
Similar problems are occasionally encount- 
ered following severe fractures of the pelvis 
and hip. Thc.se arc most cliflicult and yet 
stimulating cases to treat, ns each consti- 
tutes a new and individual problem. 

TKEAT.MEXT 

Despite our lack of a fundamental 
understanding of post-amputation neu- 
ralgia, cau.salgia, and the painful phantom 
disturbances, several facts stand out clearly 
and require emphasis. Pain, considered b}' 
Hilton-’- and by Mackenzie-’" as a protective 
mechanism, may become a destructive 
force, dangerous to the \’ictim’s morale. As 
pointed out above, when pain of this type 
is allowed to become chronic, the cerebral 
cortex may become involved in its projec- 
tion, so that no peripheral operation can 
relieve it; in addition, the patient usuali}' 
develops an addiction to morphine and his 
personality deteriorates. Even in the less 
severe cases, painful hyperesthesia pre- 
vents active and passive mo^'cment of 
associated joint and soft tissue injuries, 
and thereby leads to contractures, osteo- 
porosis, and a great variety of trophic 
disturbances. Watchful waiting, in the 
hope that the pain will disappear spon- 
taneousR', is therefore not advisable for 
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more than a very limited period. For these 
reasons Ave are forced to formulate a pro- 
gram to be undertaken when all conserva- 
tive orthopedic, physiotherapeutic and 
neuropsychiatric measures have been tried 
and have failed. 

Before recourse to surgerj^ it is ahvaj^s 
essential to bear in mind that any ill 
advised operation is likely to make the 
patient worse. The following pitiful case 
illustrates many of the difficulties in the 
treatment of post-traumatic pain. A French 
soldier of World War i received a penetrat- 
ing wound of the hand, which led to chronic 
suppuration, fibrosis and pain. In the 
following ten years he had undergone a 
long series of operations including amputa- 
tion above the Avrist, resection of pain- 
ful neuromas and subsequently progressiA'^e 
amputations up the arm AAffiich ended 
Avith a painful shoulder stump and an 
intensely disagreeable phantom of the 
original AA’ounded hand. Periarterial sym- 
pathectomy of the subcIaAfian artery and 
section of the posterior roots of the brachial 
plexus failed to put an end to his suffering, 
AA'hich AA'as finally terminated in 1927 
through suicide b}’ hanging. At that time 
little AA’as knoAA-n about AAffiat to do and, 
equally important, AA'hat not to do about a 
case of this sort. We are learning sloA\dA% 
. and many points are illustrated by this 
tragic storA". In the first place, it is AUtall}' 
important not to undertake any ineffectiA'-e 
procedures. Colonel F. M. McKeeA^er®^ has 
obserA'ed that the pain in an amputation 
stump is usually increased b}"^ any operatiA^e 
procedure such as simple rcA’ision of flaps 
in AA’hich the nerA'e stumps are not cA'^en 
exposed. Progress has been made since 
World War 1 through the realization that 
certain procedures are useless and should 
no longer be considered. These include: 

1. Repeated Resections of Neuromas. 

2. Neurectomies or Interruption of Nerve 
Trimks at Higher Levels. LiA'ingston-® has 
recorded a resection of the brachial plexus 
in a painful upper arm stump AAuthout 
benefit, and the Avriter has had a similar 
experience; numerous other case reports 
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since the time of Mitchell, Morehouse and 
Keen*^ are on record Avhich attest its 
futilitA’. Another A*a nation of this pro- 
cedure is the transection of a painful nerA^e 
trunk Avith immediate suture to prcA^ent 
neuroma formation. Leriche-^ described its 
use but Avithout striking results. 

3. Reamputation for the Relief of Pain. 
Reamputation, as emphasized by Leriche^^ 
and Riddoch,®® must neA'^er be considered, 
as the pain nearly ahA^aj’S recurs in the neAV 
stump and usuall}" is made a great deal 
Avorse. There is onlj" one exception to this 
rule: When the stump is badl}^ constructed 
and a liability on mechanical grounds, a 
reconstruction ma}" be in order. Such a 
reA'ision must be done at an early date, 
hoAA'eA'er, if it is to haA^e any chance of 
relicAung pain. 

4. Periarterial Sympathectomy. Success- 
ful results in minor forms of causalgia and 
amputation stump pain after this operation 
have been recorded by Leriche^^ and 
Homans.-® Leriche,®® hoAA^eA’-er, states that 
it should not be considered Avhen the 
neuralgia is seA^ere. Yet this unphysiolog- 
ical procedure is constantly mentioned in 
treatises on pain after nerA'^e injur3% such 
as Groff and Houtz’s^’ recent book, but 
AAathout the statistical backing of success- 
ful case reports. It is the author’s personal 
feeling that the operation is non-specific 
and that its effects are due to the transitor}^ 
rise in peripheral circulation (or reduction 
of A'^asomotor tone) that accompanies the 
increased elimination of heat foIIoAving anj'^ 
injury to the tissues. Similar effects can be 
produced more simpl}’ bj^ procaine block 
of the A^asoconstrictor nerA^es or b}’- fcA^er 
therap3\ In this connection, it is of interest 
to record the obserA^ation made by Ma^^- 
field and DeAune®® at the Perc}'" Jones Gen- 
eral Hospital that soldiers AAath malaria 
are often relieA^ed of pain from nerA'^e 
injuries during bouts of fcA'^er. 

5. Intrathecal Infection of Alcohol. This 
procedure, proposed b}" Dogliotti,® has 
been adAmcated for the relief of painful 
amputation stumps in the loAver extremit}^ 
On the Neurosurgical SerAuce at the Massa- 
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Fig. 2. Prevention of neuroma formation by 
drawing cut end of nerve through drill hole 
in neighboring bone, as suggested by Bol- 
drey.'’ (Reproduced from article by White’’® 
with'the kind permission of the U. S. Naval 
Medical Bulletin.) 

chusetts General Hospital it has been 
successful only once out of seven trials. 
Furthermore, it carries a greater risk of 
paralyzing the bladder than section of the 
spinothalamic tract. For an}’ patient who 
has chronic pain and is even a fair surgical 
risk, it is preferable to cut the pain tracts 
in the spinal cord. 

6. Posterior Rhizotomy. Extensive sec- 
tioning of the posterior roots of the 
brachial plexus is a dangerous and mutilat- 
ing procedure. The widespread and com- 
plete loss of sensation which follows is both 
annoying and incapacitating to the patient, 
if he has a useful stump. For this reason, 
and even more because the anesthetic 
stump usually continues to be painful, this 
procedure should never be undertaken. 
One of our patients with a painful amputa- 
tion stump at the shoulder continued to 
sufl'er after division of all the posterior 
spinal roots from the third cervical down 
through the third thoracic. Riddoclr"® also 
emphasizes the futility of posterior rhizot- 
omy in these cases, and states that he has 
seen the pain continue after the anterior 
as well as the posterior roots of the brachial 
plexus had been cut. 

With the realization that the procedures 
mentioned above are ineffective and often 
dangerous, what is left for the surgeon to 


do when he is confronted with these serious 
problems? There are two simple operations 
that are often helpful and involve little 
chance of making matters worse: 

I. Single Resection oj a Pamjul Neuroma. 
A single resection of a sensitive neuroma is 
distinctly worth trying, particularly if the 
hyperesthesia is localized and can be re- 
lieved by local infiltration of procaine. 
(Table i.) Formerly these neuromas re- 
formed and pain recurred within a few 
weeks (Leriche,-® Baile}’ and Moersch^). 
Injection of the fresh nerve stump with 
alcohol does little to delay the reappear- 
ance of the neuroma, but injection of 20 per 
cent formalin or a i per cent aqueous 
solution of gentian violet is more efl'ective 
(Guttmann and Medawar-“). This has 
proven fairly effective in five service pa- 
tients, although follow-up observations do 
not extend beyond a few months. (Table i.) 
Boldrey’s'* suggestion of drawing the nerve 
end through a drill hole in a neighboring 
bone (Fig. 2) is proving an effective method 
of preventing the reformation of a neu- 
roma. At the U. S. Naval Hospitals in 
Chelsea and St. Albans, we have treated 
intercostal and digital nerves in this fashion 
in five patients with satisfactory relief of 
the local symptoms in four (Table i.) 
Another technic, which was developed by 
Colonel R. G. Spurling and has continued 
to give satisfactory results in the hands of 
Lt. Colonel Barnes Woodhall at the Walter 
Reed General Hospital and of Captain 
White and Lt. Commander Hamlin at the 
U. S. Naval Hospital in Chelsea, is to cover 
the end of a nerve from which a neuroma 
has been removed with a snugly fitting cap 
of thin sheet tantalum. A description of this 
method has also recently been given by 
Coburn.® The procedure is illustrated in 
Figures 3A and b. This gave fairlj’ satis- 
factory relief of the local symptoms in 
Case 5, but onl}’ temporary benefit in 
Case 7. Both Woodhall and White have 
had occasion subsequently to remove a 
few of these metallic caps, and have been 
impressed by the absence of neuroma 
formation. More recently Edds‘- has sug- 
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TABLE I 

RELIEF OF LOCAL HYPERESTHESIA BY EXCISIOiX OF NEUROMA MODIFIED BY PROCEDURES 

TO PREVENT REFORMATION 


Case 

Condition ! 

! 

I. . 

Intercostal nerve caught in scar 

Henrv T. 

following gunshot wound. Neu- 

Pvt- USMC 

ralgic pain. 

2 , 

Traumatic amputation of distal 

Henrv J. 

phalanges 4th and 5th fingers. 

CM 3/c USN 

Local tenderness and deep as- 

cending neuralgia. 

3 - 

Traumatic amputation 2nd and 

John G. 

3rd fingers. Exquisite pain in 

S 3/c USN 

stumps and deep aching through 
hand and forearm. Cold, c^'a- 
notic, sweatj’ hand. 

4 - 

Severe scarring of sides of inde.x 

Rov B. 

finger bv crushing accident. 

S i/c USN 

Local lu-peresthesia of both sides 
of finger. 

5 * 

Traumatic amputation of tip of 

Philip C- 

5th finger, with repeated ampu- 

Sgt. USMC 

tations to metacarpal level for 
local tenderness of stump and 
deep aching pain. 

6. 

Traumatic amputation tip of 

Cleveland J. 

middle finger with severe hj'per- 

SC 2/c USN 

esthesia. 

/ • 

Traumatic amputation below 

Francis O’C. 

knee with excruciating tender- 

V.A.P. 

ness over end of peroneal nerve. 
Also, occasional shooting pain 
into missing lower leg. 

8 . 

Neuroma of thenar branch of 

Ingrid K. 

superficial radial nerve following 

Y 2/c 

removal of ganglion. 

0 . 

Traumatic amputation through 

Otis 

2nd and 3rd metacarpal heads 

ALM 3/c USN 

with local pain and hj-peres- 
thesia in scar. 

10 . 

Traumatic amputation of ring 

Earl F. 

finger through pro.ximal phalanx. 

S i/c USN 

This stump so tender patient 


was unable to grip anj’thing in 
the hand. 

11 . 

Painful neuroma in cicatrix over 

Theodore Y. 
Sgt. USMC 

radial side of ring finger. 


Surgical Procedure 


1) Diagnostic procaine inter- 
costal block. 

2) Intercostal nerve severed on 
entering scar and drawn 
through drill hole in rib. 

1 ) Plastic revision of poorly con- 
structed 5th finger stump, ex- 
cision of neuromata, and draw- 
ing of digital nerves through 
drill hole in middle phalanx. 

2) See Table n. 

1) Digital ner\'es of 3rd finger 
freed from terminal neuro- 
mata and drawn through drill 
holes in proximal phalanx. 

2) See Table n. 

1) Paravertebral s\'mpathetic 
ganglion block. 

2) Amputation of finger tip. 
Lateral digital nerve drawn 
through drill hole in proximal 
phalanx. 

1) Resection of neuroma from 
medial digital nerve, and en- 
closure of stump in tantalum 
cap. 

2) and 3) See Table 11. 

1) Resection of neuromata and 
burial of digital nerve ends in 
drill hole through bone of 2nd 
phalanx. 

2) Revision and shortening of 
painful stump. Digital nerves 
injected with 20% formalin. 

Excision of neuromata of super- 
ficial and deep branches of com- 
mon peroneal neiA’e. Two ends 
of nerve covered with tantalum 
cap (Fig. 3b). 

Neuroma excised and end of 
nerv'c injected with formalin. 

Resection of 3 large neuromata 
and injection of nerve ends with 
20 % formalin. 

Excision of digital neuromata and 
injection of nerve ends with 
20% formalin. 

Excision of neuroma of digital 
nerve and injection with 20 % 


Result 


Temporary relief. 

Nearlj' complete freedom 
from former pain at i mo. 

Relief of local hyperes- 
thesia only, but persistent 
ascending neuralgia and 
continued hyperesthesia 
in stump of 4th finger. 

Relief of local hyperes- 
thesia of middle finger, 
but no effect on deep as- 
j cending pain, index finger 
j still hj-persensitive at 2 
1 mos. 

j No effect on pain. 


i Loss of hyperesthesia over 
lateral side of finger at 
“l-j mos., with persistence 
of pain on medial side. 

Relief of h3'peresthesia 


onl\-, with no effect on 
underh’ing neuralgia at 
4 mos. 

Little improvement. 


A month later patient 
stated that all severe pain 
had gone. Slight tender- 
ness persisted. 

Relief of local tenderness 
lasted 3 mos., then pa- 
tient noted partial recur- 
rence with superimposed 
diffuse neuralgia of stump. 

Returned to dutj'. At 3 
nios. had mild discomfort 
on cold da\'S. 

Pain free at 2 mos. 


Pain free at 2 mos. and 
able to use hand freeb'. 


Pain free at i mo. 


formalin. 
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Fie.. 3. Application of t.'intiilum c.ip to stump of nerve for prevention of 
neuroma formation. .\, (i) and (jl. resi-ction of painful end-l>ull> neuroma; 
(3), the amputated end of the nerve is transfiwil by a fine silk stitch and 
covered l>y a sleeve of tantalum; <4), the open end of the sleeve is cnislietl 
in a hemoslal; (ji and tfd, the (latlened end is turned hack on itself and 
crushed again, therein- fixing it firmly to the end of the nerve, (Reproduced 
from article by White and I lamlin*- with tjie kind permission of the J. of 
Neurosurgery.) n, x-ray showing cap of .001 inch tantalum placed over ends 
of superficial and deep peroneal nerves iClase ”). 


gested painting the nerve end with to per 
cent solution of methyl methacrylate in 
acetone. In animal experiments it was 
found that the acetone causes complete 
chemical fixation of the nerve end, which 
is also imprisoned in an impervious plastic 
cap. Neuroma formation was never ob- 
served and the nerves tapered gradually 
to their blind ends. TheoreticaIl3', this 
method of encasing the end of the nerv'C 
in a non-irritant Lucite cap should be a 


simple and most practical solution of the 
neuroma problem, but we have been unable 
to obtain anj’ human statistical results to 
date. 

The methods reported above are all 
simple and theoretically sound procedures. 
Thej' deserve careful clinical trial, but 
nevertheless it must be borne clearK’ m 
mind that the period of follow-up is still too 
short to permit any accurate assessment of 
their value. 
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2. Sympatbeclomy, In patients with 
vasomotor and emotional disturbances, 
which are so commonly found in these 
painful states, much can be done by the 
elimination of the regional sympathetic 
outflow to the painful e.xtremity. This 
can be accomplished either by repeated 
chemical blocking with procaine or by 
sympathectomy. The technic of these 
procedures has been described by ^^Tite 
and Smithwick" and by \Miite” in Ban- 
croft and Pilcher’s “Surgical Treatment 
of the Nervous System.” The relief of pain, 
as stated above, is not brought about by 
any interruption of afl'erent impulses, as 
these do not run in the peripheral sym- 
pathetic system, but by correction of 
abnormal circulation and interruption of 
sympathetic influences on the irritated 
sensory nen>'e fibers. Evidence for this is 
that these patients are more comfortable 
when protected from psychic stimulation 
(Doupe et ah”) and during the reduction of 
sympathetic vasoconstriction which occurs 
in warm weather, in sleep, or when circula- 
tion is improved after artificial fever 
induced in a hypertherm, by injection of 
foreign protein, or by a malarial chill 
(Mayfield and Devine"^). By far the most 
practical test is the paravertebral infiltra- 
tion of procaine around the upper thoracic 
or lumbar sympathetic ganglia. Many 
favorable results have been reported by 
Leriche,-'’ ^^flIite and Smithwick,'’^ Ho- 
mans,-"' de Takats and Miller,’’ Livings- 
ton, -"^and by Doupeand his collaborators." 
Sometimes long-lasting relief has followed 
a single or several repeated injections. 

When pain is relieved during the period 
of sympathetic block, but reappears as the 
drug is absorbed, there is a very good 
chance that surgical interruption of the 
regional sympathetic ganglia will bring 
about lasting relief. In cases of burning 
pain and hyperesthesia, this is almost a 
certainty. Experience with nineteen such 
cases is summarized in Tables ii and in. 
This method is most effective when the 
pain results from a nerve lesion in the 
lower arm or leg with associated vaso- 


spasm, and particularly when the pain is 
increased by emotional stimuli. The im- 
provement in Case 14, in which pain 
developed in a mid-thigh stump with 
arteriosclerotic changes thirty years after 
amputation, was a distinct surprise, as 
there were no associated ^'asomotor or 
psychic correlations. Here the immediate 
result was exxellent, but after eight months 
was no longer satisfactory, due presum- 
ably to some further reduction in the 
circulation of the scar. In Case 5, a Marine 
sergeant with a painful fifth finger stump 
of ten years’ duration, sympathectomy has 
failed to relieve deep aching pain in the 
hand completely, but the patient is never- 
theless distinctly grateful for the partial 
relief and the greatly improved circulation 
in his hand. In all eleven of the patients 
with typical Weir Mitchell causalgia, 
sympathectomy has been a striking success. 
(Table 111.) In these cases, local neurolysis 
and freeing of the nerve from a surrounding 
cicatrix or resection of a lateral neuroma 
are seldom successful (Mayfield and De- 
vine, Speigel and Milowsky^''). Neurolysis 
or suture of the injured nerve to relieve 
pain is justifiable only Avhen there is 
definite paralysis and when the causalgia 
is so mild that the surgeon can afford to 
wait for a period of months while the irri- 
tated nerve fibers regenerate. If the pain 
is really severe, it is far better judgment to 
perform the sympathectomy first (pro\'ided 
there has been a promising response to 
paravertebral procaine block) and to post- 
pone any necessary local repair of the nerve 
trunk until aftenvards. Patient 22 in 
Table iii serves to illustrate this point. 
Here a bullet had passed close to the 
median nerve, which was bound down b}’ a 
band of scar tissue to the deep head of 
pronator radii teres. (Fig. ib.) Freeing the 
nerve and transplanting it into a bed of 
healthy muscle had no effect on the burn- 
ing pain in the hand, but this was later 
relieved by sympathectomy. 

Preganglionic denervation of the upper 
extremity and resection of the second and 
third lumbar sympathetic ganglia are both 
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CnM- 




Stirj:ir.il I’riH'rdiirc'. 


H<lkf 


Hciuv .1. 

CM 3 c USN 


Jdlm G. 

S 3 c USN 


Philip (i. 

Ski. USNtC 


I j. 

ItoKlT P. * 


' 3 - 

Uoliiiul I..* 


14. 

J.nnfs B.* 


■ ?• 

l lcnrj- C. 

S 2/c USN 

16. 

James L. 
AB R.N. 


■ 'rr.tmii.'uie .•Kiipiit.'itiim of <!i‘.t!il 
‘ phalariKes nl',(th ami 3th liitcers. 
I \'ery eold. eyanxtie, '.wi-aty 
. liatuK. 


Trauinatie aiiiptnalidn itid and 
3rd litlKers. laieal li> pereMlievia 
in 3rd iincer had lieen lelieveil 
iiv »’\ci‘i(in of neiiroina, lint 
uithout ellect on neiiralKia of 
hand and forearm. 


'rranni.il ic :im[)niation lip of ^ilt 
finder with repeated ain[inl.(- 
, tions to inetacatpal level for 
local hyperevtiiesia and deep 
ache in hand and arm. (.'old, 
ccjinoiic li.iniN. 

(.'rush of indev lincer and anifiii* 
tation associated nith coltl. 
clammv h.iml; pain in ham! 
radial inj; np inner arm to pecto- 
ral rcKion. 


Traumatic amputation of indcN 
(iiiKer associated with cold, 
snealv hand. 


BurniiiK pain develoiiinpin .stump 
30 years after tluKh amputation; 
pain present for 3’'j years. 


1 ) .See Tahle 1. 

21 P.iraveitehr.'il procaim- hliK’l. Temiiorary relief. 

'I'i-Tk. 

3; Upper tiioiacie preKanplioiiie 
s\ inpatin ctoniy. 


W.irm liami and arm free 
of former deep pain at 
rlischarpe '3 ueehsi. 


Iiroi’.iine lilocL remporary reliel. 


I i See r.ihle I. 

21 P.iravetlelir; 

ri-T.*. 

31 l.!pper thoracic preK.inplionic (iompiete relief of ascend- 
s\ mpatliectoins . ’ iiiK nenralKic pain. P.i- 

tient still complained of 
hy(H'r,sensitive index fin- 
(ter. lint was ahic to return 
! to limitetl rliitv. 


1 1 See Taliie 


Traumatic amputation of 3rtl toe, 
with .severe pain in .stump and 
bottom of foot. Aftgravatetl In j 
cold, not by p.sychic stimuli. 

Traumatic metatar.sal amputa- 
tion with painful vasospasm. 
Deep ache in end of foot, which 
became much worse in cold 
weather and ascended to knee. 


1‘focaine block of upper tho- 
racic panplia. 

Upper thor.icic prec.itiplionie 
s\ mpatheetomy. 

|{e.'inipiilation of tinerr. 
Paravertebral procaine block 
T1-T2. 

CaTvicot horacic patiKlionec- 
toniv. 


1 1 Ueamputalion of linger. 

2> Paravertebral proc.iine block 
T1-T2. 

31 Cervicot horacic paiiKliouee- 
toinv. 

t» Section spinothalamic tr.ict 
with sensory level at Ti;. 

21 Ihiravertebr.il lumber procaine 
bUick. 

3) Paravertebral lumber procaine 
block. 

4 1 Partivertebral luntber procaine 
block. 

i) l.iimbar sv mpat hectom v 
L1-L3. 

1 ) Paravertebral procaine block. 

2) Lumbar sv m pa t hectom v 
L2-L3. 

1 ) Paravertebral procaine block. 

2) Lumbar sympathectomy 
L2-L3. 


Relief for 2 hours". 

.Neatly complete relief of 
deep achinp pain in hand 
;ind arm at 3 months. 
None. 

Relief for 2 hours. 

Slipht recurrence of p.'dn 
I > r. after o[>eration. on 
' partial recoverx of vaso- 
constriction and sweiitinp. 
None. 

Transitorx relief. 

1 

Perimment relief. 

j Relief for 4''4 '»"•'=■ "’'I' 

I recurrence following trans- 
urethral prostatcctomt". 

' Relief for 2 days. 

Relief for 4 weeks. 

Relief at discharge. 

Relief for r months, then 
(lartial recurrence. 
Temporary relief. 

Complete relief at 2 mos. 


Temporary relief. 
Excellent result. 


Civilian eases, treated at Mnssachu.sclts General Hospital, Boston. 
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TABLE III 

HELIEF OF CAUSAEGIA BV PREGANGLIONIC SYMPATHECTOMY 


Case 

Wound 

i 

Paralysis 

Distri- 
bution 
of Pain 

Time of 
Onset 
after 
Wound- 
ing 

Hyper- 

pathin 

Trophic 

Changes 

Tem- 
pera- 
: lure ol 

' Sweat- 

Relation to: 

Opera- 
tions in 

Result of 
Sympa- 
thectomy 

1 Ex- 
trem- 
ity 

ing 

Cold 

Emo- 

tion 

" Addition 
to Sympa- 
thectomy 

17- 

Chas. R. 

Pfc. USMC 

1 

Small shell 
fragments 

L. upper 
arm. 

Median 

nerve 

(partial) 

Entire 

hand. 

Few 

hours. 

+ + -1- 

+ + + 

Cool. 

+++ 

+ -h + 

■ +++ 


Complete 
relief, now 
plays stren- 
uous games. 

iS. 

Fred. S. 

Pvt. USMC 

Shell frag- 
ments 
upper arm 
and fore- 
arm. 

Aledian 

nerve 

(p.artial), 

ulnar 

nerve 

(complete). 

iintirc 

hand. 

J hours. 

+ + + 

+ -f 

Cool. 

++-h 

+ + + 

+++ 

Subsequent 
median 
neurolysis 
and ulnar 
nerve 

suture. 

; All hyperes- 
thesia 
; cleared. 
Slight 
residual 
ache in 
finger tips. 

tp. 

John H. 

Maj. USMC 

Upper 
humerus 
fractured 
by shell 
fragment. 
Aneurysm. 

Median 

nerve 

(complete), 

ulnar 

nerve 

(partial). 

iintirc 

hand. 

Im medi- 
ate. 

+ + 

+ 

Cold. 

++ 

+ -b 

+.++ 

Aneurysm- 
orrhaphy. 
Median 
nerve will 
require 
suture 
later. 

Complete 

relief. 

:o. 

Norman C. 
Pfc, USMC 

Machine gun 
bullet 

passed be- 1 
tween two 
upper fore- 
arm bones. 

Median 

nerve 

(p.artial), 

i 

Entire 

hand. 

Few 

hours. 

+ + 

-f + + 

i 

Cool. 

++ 

1 

+ + 

0 

Previous _ 
neurolysis 
& partial 
suture of 
median 
nerve 
with 
partial 
relief. 

Complete 

relief. 

:i. 

Chas. M. 

Pfc. USMC 

Rifle bullet 
through 
upper arm. 
Artery 
severed. 

Median & 
ulnar 
nerves 
(complete). 

i 

Entire 

hand. 

2 weeks 
after 
opera- 
tion for 
aneu- 
rysm. 



Cold. 

i 

++ 

+ + 

+ + 

j None. 

Complete 

1 relief. 

Nathan V. 
Pvt. USMC 

Rifle bullet 
through 
upper 
forearm, 
fractured 
ulna. 

Median 

nerve 

(partial). 

Medi.an 

distri- 

bution. 

++ 

(metitn 

area). 

1 

Cold. 

+ + 

+ 

4-4- 

1 

Neurolysis 

median 

nerve 

without 

relief. 

(Fig. I.) 

Complete 

relief. 

23. 

Robt. B. 

Cpl. USMC 

Bullet 

wound 

brachial 

plexus, 

fractured 

clavicle, 

severed 

artery. 

j N\cdinn 
' and ulnar 
nerves 
(partial), 
medial 
ante- ^ 
braciiial 

1 cutaneous 
nerve 
(complete). 

1 hiedian 
nerve 

j (partial). 

Entire 

hand. 

I week. 

+++ 

++ 

Cool. 

0 

+ + 

+++ 

None. 

Hyperpathia 
of hand 
gone, but 
at times 
slight 
residual 
pain elbow 
and wrist. 

Alfred D. 

Pfc. USMC 

Mortar 
wound 
median 
side of arm, 
axilla to 
mid fore- 

Median 
area of 

1 hand. 

Day 

after 

wound. 

-1-++ 

4* 

Cool. 

+ 

4*4“ 

++ 

None. 

Complete 

relief. 

25. 

Howard \V. 
Pfc. USMC 

Bullet 

wound 

below 

elbow. 

Median 

nerve 

(partial). 

Median 
area of 
hand. 

Immedi- 

ate. 

++ 

4" 

Cold. 

-h-f + 

++ 

-h -f 

Previous 
median 
nexiroly- 
sis, with- 
out im- 
prove- 
ment. 

Complete 

relief. 

26. 

Harold O. 
Pfc. USMC 

Shell frag- 
ment wound 
of internal 
condyle of 
elbow. 

Ulnar 

nerve 

(p.artial). 

Ulnar 
are.a of 
hand. 


++ 

+ 

Cold. 

+ -f- + 

++ 

++ 

None. 

Complete 

relief. 

Wm. M. 

Cpl. USMC 

Phosphorus 
grenade 
fragments 
in lower 
leg. 

Common 
peroneal 
(partial), 
sural nerve 
(complete). 

Entire 

foot 

and 

toes. 

I mntedi- 
ate. 

+++ 

4-4- 

Cold. 

4. 

4" 4" 

-1-+ 

None. 

Nearly 

complete 

relief. 
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safe and non-mutilating procedures. Thej’^ 
therefore deserve serious consideration and 
earl}”^ testing by procaine block when 
incapacitating pain persists in a peripheral 
nerve wound or amputation stump, espe- 
cially when this is accompanied by ab- 
normal vasomotor, sudomotor or ps3'^chic 
manifestations. When pain disappears for 
the duration of the chemical sjmipathec- 
tom3% the patient with stump neuralgia 
should be told frankl}^ that, while complete 
relief cannot be guaranteed, there is dis- 
tinctl}' better than an even chance for a 
satisfactory'^ outcome, and a certainty that 
the abnormal peripheral circulation and 
sweating will be rectified. In the case of 
the worst causalgias, the outlook is even 
more promising. The results in the eleven 
cases summarized in Table in are almost 
completely' satisfactory, and a similar out- 
come has been recorded in twenty'-nine 
other cases reported by Doupe and his 
co-workers, “ Mayfield and Devine,®® and 
by Speigel and Milowsky'.'*'’ 

E.\amination of Table i shows that the 
local tenderness over a neuroma can often 
be relieved by' removing it, provided re- 
growth of axones into the scar can be 
prevented. On the other hand, widespread, 
deep, aching pain or hy'peresthesia are not 
influenced by' this procedure, but often 
respond well to sy'mpathectomy'. (Table ii.) 

How often the painful phantom phenom- 
enon can be relieved by' sy'mpathectomy' 
is still uncertain. De Takats'*® has recom- 
mended its trial and Livingston-® has 
reported some favorable results, but in the 
author’s limited experience this procedure 
has not proven successful. Woodhall®'* has 
reported a most instructive case in which a 
y'oung Army' lieutenant suffered simul- 
taneously' from burning causalgic pain in 
his lower amputation stump and from a 
disagreeable phantom of the missing hand 
contracted in the position in which he last 
saw it prior to its amputation. A month 
after an upper thoracic preganglionic 
sy'mpathectomy' the patient stated that 
he was relieved of his causalgic pain but 
that the phantom of his hand still persisted. 


When these relatively' simple and innocu- 
ous operations cannot be used the surgical 
attack must be shifted to the central 
nervous sy'stem. Before recourse to more 
radical intervention on the spinal cord or 
brain can be considered, all aspects of the 
problem should be reviewed with a compe- 
tent neuropsy'chiatrist. Lidz and Pay'ne®® 
have cited the case of a y'oung soldier who 
shot off the middle finger of his right hand 
while cleaning his rifle. Ty'pical severe 
causalgia developed seven weeks later when 
he heard that his unit believed that the 
wound was self-inflicted to avoid service 
at the front. The pain persisted until the 
situation was explained to him and he was 
given encouragement under the influence of 
sodium pentothal. When he decided to 
prove himself in combat and regain the 
respect of his friends, the entire condition 
cleared up.* Successful results of this sort 
are, unfortunately', e.\tremely rare. 

The available surgical procedures on the 
spinal cord and brain are mutilating oper- 
ations. They may involve serious compli- 
cations and, if they' fail, will add another 
psy'chic trauma with further reduction of 
the patient’s morale. Recourse to such 
radical surgery' can, therefore, be under- 
taken only' in desperate cases in which 
pain is so severe that the patient threatens 
to become an addict to morphine, a 
psy'chopathic problem or a suicide. 

3. Sectio 7 i of Spinothalamic Tract. In- 
terrupting the anterolateral spinal (spino- 
thalamic) tract by' which painful impulses 
reach the brain is in general far more 
effective than cutting the posterior roots 
over which they' enter the spinal cord. 
From personal experience to date, there is 
good reason to believe that pain and 
tenderness which are located within the 
stump itself can usually' be relieved by' 

* It would be of great theoretical interest to know 
whether tliis dr.aniatic result was brought about by 
lessening the tonic synipatlietic impulses to the ex- 
tremities whicli are so greatlj’ increased at tinies of 
emotional disturbance. Cobb' has recorded instances 
of the development of R.aynaud’s pitcnoinenon during 
periods of intense psychic strain, so this possibility 
would fit in well with Doupe’s** theory of production 
of caus.algic pain. 
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TABLE IV 

RELIEF OF LOCAL PAIN AFTER AMPUTATION BY SECTION OF SPINOTHALAMIC TRACT* 


Case 


14. 

James B. 


28. 

William D. 


29. 

Nellie T. 


30 - 

Emma H. 


31 - 

Ralph T. 


32. 

Daniel M. 


33. 

John D. 


Condition 


See Table ii. 


Gritti-Stokes amputation for thrombo- 
angiitis obliterans, then complained of 
deep aching pain in stump, ^}4 j'cars’ 
duration. 


Burning pain in stump since thigh ampu- 
tation for osteomyelitis S years before; 
at other hospitals had had unsuccessful 
sciatic neurectomj', multiple excisions of 
neuromas and intrathecal alcohol injec- 
tion; latter caused bladder disturbances 
for I year. 

Mid-thigh amputation following septic 
abortion; local pain in stump of 2 years’ 
duration; previous intrathecal alcohol 
injections had paralyzed bladder with- 
out mitigating the pain. 

Traumatic thigh amputation above knee 
in World War i; for past 7 years crises of 
bursting pain in stump of great in- 
tensity, especially at night. Pt. had well- 
formed, non-tender stump, and walked 
freelj' with artificial leg. Temporary re- 
lief following spinal anesthesia to T6. 

Traumatic low thigh amputation 3 years 
previously. Tenderness and burning 
pain in stump, driving pt. to drink, 
unable to use artificial leg. Previous ex- 
cision of sciatic neuroma with recurrence 
and local tenderness. Temporary relief 
following full spinal anesthesia. 

Low thigh amputation 14 years prexdously 
for malignant tumor of tibia, followed in 
last 4 years bj’' deep aching, burning 
pain. Pt. becoming an alcoholic on this 
account. No local areas of tenderness. 


Level of 
Analgesia 


i2th thoracic seg- 
ment. 


9th thoracic seg- 
ment. 


8th thoracic seg- 
ment. 


loth thoracic seg- 
ment. 


9th thoracic seg- 
ment. 


9th thoracic seg- 
ment. 


I ith thoracic seg- 
ment. 


Relief 


Relief for 4^4 months, with recurrence 
following transurethral prostatec- 
tomj’. This patient’s problem compli- 
cated by a senile psychosis. (See 
Table 11.) 

To death, 3}^ years later; this patient 
subsequently developed pain in stump 
of other leg after a second Gritti- 
Stokes amputation, and painful gan- 
grene of fingers; died after cervical 
cordotomy on opposite side. 

Complete relief at 3 mos. 


Complete relief for over 7 years, but 
has complained of radicular pain at 
level of InminectomJ^ This has dis- 
appeared in last 4 years. 

Complete relief to date, 2}4 months. 


Complete relief at 6 weeks. Pt. walked 
out of hospital on his artificial leg. 


Complete relief at 3 weeks. 


* All of these were civilian patients, operated upon at Massachusetts General Hospital, Boston, by Drs. W. J. 
Mixter, J. S. Hodgson, and J. G. White. 


cordotomy. Seven cases are summarized in 
Table iv, six of which obtained satisfactory 
relief. The situation in the other, Case 14 , 
was complicated b}"^ his senile ps^^chosis and 
mental attitude toward his complaint. 

In the case of severe phantom manifes- 
tations the decision as to whether relief 
can be obtained by spinothalamic trac- 
totomy becomes most difficult. In the 


extensive experience ofBailej’-and Moersch^ 
at the Mayo Clinic, this operation has 
failed consistently. Riddoch,®® however, is 
not so pessimistic and has stated that 
“when pain in the phantom is successfull}'^ 
abolished by lateral chordotomy or earlj’^ 
removal of abnormalities in the stump, the 
phantom may behave as if it had been 
painless from the first.” These points are 
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TABLE V 

RELIEF OF PHANTOM LIMB PAIN AFTER AMPUTATION BV SECTION OF SPINOTHALAMIC TRACT* 


Case 

Condition 

Level 

Relief 

i 

34- 

Charles W. 

Pain in phantom foot for i8 years follow- 
ing thigh amputation: 2 previous unsuc- 
cessful resections of neuromas. 

1 

Not recorded. 

i 

1 

At 23-4 years patient remains comfortable, 
although at times there is slight throb- 
bing sensation in phantom little toe; 
spasmodic jumping of stump has ceased. 

35- ! 

Crushing pain in phantom ankle following 

7th thoracic 

In good condition and free from pain at 

Arthur N. 

hip disarticulation for s.arcoma 2 months 
previous!5'. j 

segment. 

j 

27 months, but has had awareness of 
phantom with some sense of stiffness in 
foot and big toe. 

Homer A. 

Pinching, burning pain in phantom foot 

Qtli thoracic 

Complete loss of phantom sensations at 

7 months after hip disarticulation. i 

segment. j 

8 months; still complains of spasmodic 
jerking of stump with sense of muscle 
cramp and of mild radiculitis at level of 
laminectomy incision. 


* All bf these were civilian patients, operated upon at Massachusetts General Hospital, Boston. 


borne out by Case 33 below. Nevertheless, 
Riddoch agrees that no relief can be 
expected when the pain has been stamped 
indelibly on the cerebral cortex. This means 
that a cordotomy performed without too 
long delay, and particular!}' before the 
patient becomes addicted to morphine, 
stands the best chance of success. Although 
it has not yet been proved. I believe that 
spinal anesthesia should offer the best 
chance of weeding out the patient with 
pain of central origin following an injury 
to the lower extremit}'.* In cases of arm 
pain, procaine block of the brachial plexus 
can accomplish the same purpose, and it 
has been demonstrated that it does not 
relieve pain which originates in the cerebral 
cortex (Michelsen®^). 

On the Neurosurgical Service at the 
Massachusetts General Hospital we have 
cut the spinothalamic tract in three pa- 
tients complaining of painful leg phantoms. 
(Table v.) It will be seen that the severe 

* A recent experience of Dr. \V. J. Mixter’s''® at the 
Massachusetts General Hospital proves that this is not 
invariablj' true. The patient, who had local pain in his 
thigh amputation stump wliich radiated toward his 
missing knee, continued to experience his pain after an 
apparently complete spinal procaine block. Cordotomy, 
however, has resulted in complete relief over a period 
of nine months. Dr. Stanley Sarnoff is now making a 
careful study of the diagnostic value of spinal anes- 
thesia in this field at the Massachusetts General 
Hospit.al, and his results will soon be reported. 


crushing or pinching pains in the phantom 
foot have been relieved in each instance. 
In the first patient (Case 34), whose 
phantom sensations had been present for 
eighteen years, it is remarkable that relief 
from pain should have been so complete. 
He writes: “No sensation to speak of in the 
missing leg, but some throbbing at times 
in the little toe and ankle bone. No move- 
ment of the foot or toes. The operation has 
also eliminated the spasmodic jumping of 
the stump to almost 100 per cent.” The 
second patient (Case 35) has had a sense of 
stiffness in his phantom ankle and big toe 
but no pain. The third (Case 36) states 
that he has lost all sense of his phantom, 
but that when the muscles of his stump 
contract he is still aware of the cramp-like 
sensations. This is not a sufficiently large 
series from which to draw definite con- 
clusions, but it does prove that cordotomy 
can help in certain cases. So far there have 
been no published successful reports of 
cordotomy performed for phantom pain in 
the upper extremit}', although the opera- 
tion has been attempted three times fay 
Grant*® without success. For a high spino- 
thalamic tractotoni}' the incision in the 
anterolateral column is made at the second 
or third cervical segments, but it is not 
easy to raise the level of analgesia to the 
uppermost outflow of the brachial plexus. 
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It is more logical to cut the spinothalamic 
tract at the medullary level (Schwartz and 
O’Leary;"'^ White'**). In the case reported 
bj' White neuralgic pain, which involved 
both the upper thoracic and upper cervical 
roots, was successfully relieved, although 
at the expense of some residual ataxia. This 
complication occurred because in these 
earlier attempts the spinothalamic tract 
in the medulla was sectioned just below 
the level of outflow of the most caudal 
vagal rootlets, too close to the vestibular 
nuclei at the base of the restiform bod3\ 
Sweet, ■*' in four operations performed dur- 
ing the recent war for intractable pain 
entering the cord over cervical roots, has 
avoided this risk of injury to the inferior 
cerebellar peduncle by making the incision 
into the side of the medulla at a slightly 
lower level. He has obtained effective 
analgesia over the entire arm area in each 
case without any persistent complicating 
disturbance of postural control, and in two 
patients with an adequate period of post- 
operative observation the relief appears to 
be permanent. One of these patients had 
the phantom of a painful hand protruding 
from his shoulder amputation stump. 
Much further surgical experience is re- 
quired to establish the chances of successful 
relief of phantom pain. At present cordot- 
omy appears to give this in about half 
of the reported cases, but when its use is 
strictly limited to those subjects in whom 
the pain can be relieved by complete spinal 
anesthesia, the percentage of effective re- 
sults should rise to a more satisfactory level. 

In cases in which pain is definitely of 
central origin two methods have recently 
been proposed for its surgical elimination at 
the highest levels in the brain itself: 

4. Resection oj Sensor^^ Cortex. In cer- 
tain sufferers from major amputation 
stump neuralgia we shall be forced to 
decide whether, in the presence of phantom 
sensations with evidence of psychic pro- 
jection of the painful manifestations, we 
are justified in taking Riddoch’s"* and 
Leriche’s-“ still earlier suggestion and 
extirpating the postcentral convolution of 


the cerebral cortex, Riddoch believes that 
the phenomena of the phantom limb, such 
as the persistance in the phantom of pain 
and postural sensations which antedate 
the amputation, can be explained onty on 
the basis of cortical representation. He has 
stated that “destruction of the cortical 
sensory receptive mechanism in the parietal 
lobe, which is concerned with the develop- 
ment of postural and surface models and 
with recognition of change, causes immedi- 
ate abolition of the phantom limb.” This 
theory is corroborated by the case reported 
b}' Head and Holmes"^ in which disappear- 
ance of a post-amputation phantom foot 
followed a lesion of the opposite parietal 
cortex. De Gutierrez-Mahoney^® has put 
this theory to the test and carried out 
resection of the postcentral sensor}'^ cortex 
in a patient with a very disagreeable 
phantom arm. After two years the result 
remains a striking success. He has since 
had another equally satisfactory result.^® 
Carmody and Sweet® have just relieved 
the phantom finger sensation in a third 
patient after a forearm amputation, but 
the postoperative period of observation is 
still too short to be sure of their success. 
With lesions which involve the corticothal- 
amic connections, as pointed out by Gerst- 
mann*'* and Nielsen,®^ the patient ma}'^ lose 
awareness that he possesses portions of 
the opposite side of his body. This is 
the antithesis of the phenomenon of the 
phantom limb and gives addition backing 
for the surgical ablation of the postcentral 
convolution of the cerebral cortex. Michel- 
sen®'* has reported five instances which Ave 
have observed in the neurosurgical clinic 
of the Massachusetts General Hospital. In 
one of these patients a depressed parietal 
fracture, causing cortical irritation of the 
postcentral arm area, produced pain very 
similar to that experienced from a dis- 
agreeable phantom to radiate down the 
opposite arm. By infiltrating the brachial 
plexus it was possible to obtain a complete 
motor and sensory paralysis, yet the pain 
which seemed to originate in her arm 
remained unaltered. 
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It is obvious that this projected attack 
on the highest station for sensation in the 
cortex is too new to permit anj' definite 
conclusions to be drawn, but the theory 
can be tested by turning down a small 
parietal bone flap under local anesthesia, 
then identifying the motor and sensory 
areas by electrical stimulation and infiltrat- 
ing the first postcentral convolution with 
procaine. 

5. Release from Slates of Agitatioji and 
hilrospeclion by Frontal Leucotomy. A final 
possible approach to the problem of the 
unbearable phantom is the elimination of 
the sufferer’s introspection and self-cent- 
ered concentration on his condition which 
is the natural outcome of long-standing 
intractable pain. Ordinary psychothera- 
peutic methods alone have not been 
effective, but on theoretical grounds bi- 
lateral frontal lobotomy might accomplish 
this result, as it has benefited so many of 
Freeman and Watts’s patients suffering 
from agitated states. A successful opera- 
tion of this type has been performed by 
Lt. Colonel Van WagenenJ’^ This patient 
had had a series of forty-five operations for 
chronic osteomyelitis, ending up with an 
amputation of the leg through the pelvis. 
He continued to have intractable pain in 
his phantom limb and was a confirmed 
morphine addict. In the 3^ear that has 
elapsed since the lobotoni}' he has recov- 
ered from his drug addiction, is able to look 
after his house, and has onl3' rare phantom 
sensations in his amputated leg, which are 
no longer a cause for serious concern. 

Experience with these two operations is 
limited to three successful cases with 
adequate periods of postoperative obser- 
vations. The first removes the sensory cells 
which may give rise to disagreeable phan- 
tom sensations, while the second does away 
with the subject’s introspection and pre- 
occupation with his complaints. In con- 
clusion, it is well to restate that both must 
still be regarded ns purely' experimental 
procedures which will require extensive 
investigation before their therapeutic value 
can be estimated. At present neither of 


these operations is to be considered except 
under pressure of extreme suffering and in 
a patient who threatens, unless relieved, to 
deteriorate into hopeless invalidism. If 
successful, the}'^ will open up a new method 
of surgical intervention for heretofore 
hopeless situations, conditions which cause 
so much pain and incapacitj' that the 
patients either become neurotic invalids 
and drug addicts or suicides. Everj- war 
has produced a new crop, and it is to be 
hoped that we shall have learned how to 
relieve the majority of them as one of the 
few happj* bjf-products of the recent 
conflict. 

SUMMARY AND CONCLUSIONS 

1. Pain following injuries to peripheral 
nerves has been a serious wartime problem. 
In neuromas with local tenderness and 
hyperesthesia it is often a cause of pro- 
longed disabilitJ^ In the severer grades of 
causalgia and phantom limb pain it may 
result in prolonged torture with ultimate 
addiction to narcotics, deterioration of 
personality or even suicide. 

2. The unsatisfactory results of opera- 
tions for pain complicating nerve injurip 
in the last war were valuable lessons in 
what the surgeon should avoid. In dealing 
with these unstable individuals any un- 
successful surgical intervention can onlj' 
result in making matters worse. Pro- 
cedures which are now generally known 
to be ineffective or even definitel}" harmful 
include repeated resection of neuromas, 
neurectomy' or nerve injections at higher 
levels, posterior root section and re-ampu- 
tation. While occasional successes have 
been reported after periarterial sjmipa- 
thectomy, this operation is not effective in 
the major neuralgias and its results can be 
duplicated in the less severe cases b\' 
paravertebral injection of procaine or by 
fever therapy'. 

3. The experience of this war has shown 
that causalgia and many' forms of diffuse 
hyperesthesia can be treated effectively' by 
sy'mpathectomy'. The local tenderness and 
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discomfort over a mechanically irritated 
neuroma can often be relieved by its 
resection, provided that efi'ectivc measures 
are taken to prevent reformation. Other 
varieties of intense aching or lancinating 
pain centered in the lower extremity 
generally respond well to cordotomy. The 
unbearable discomfort of a phantom ex- 
tremity can be removed by spinothalamic 
tractotomy, provided the operation is done 
before the psychic manifestations are 
permanently engraved on the cerebral 
cortex. Even under these circumstances 
there is promising evidence that the 
phantom sensation can be removed by 
resection of the sensory cortex, or the 
patient’s concentration of his symptoms 
released by prefrontal leucotom3% 
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In neurosurgery, as in otlier fields, the most important diagnostic 
factors are the careful history and physical examination. Valuable adjuncts, 
such as perimetry, audiometrj', roentgenography, electroencephalography, 
and cerebrospinal-fiuid studies, may be essential. 

From “Surgical Treatment of the Nervous System” edited by Frederic 
W. Bancroft and Cobb Pilcher (J. B. Lippincott CompanjO. 



THE REPAIR OF PERIPHERAL NERVE LESIONS* 

Captain T. I. Hoen 


MEDICAL CORPS, UNITED 

“T T THEN nervous tissue is cut, it does 

^A/ not repair itself neither does it re- 
unite. ” This statement was made 
by Hippocrates and even though his con- 
cept of nervous tissue was not precise and 
he used the term to include tendons, lig- 
amentous structures, and in fact all 
“white ’’tissue in the body, one may assume 
that at some time, he had the occasion to 
note the failure of an actual nerve to re- 
pair itself. We must realize then that the 
problem of nerve repair is as old as the art 
of medicine. 

A topical survey of the literature on the 
subject will bring out the fact that the 
spotlight of attention is focused upon this 
problem during every war. Medical jour- 
nals published during the last war were 
filled with articles dealing with the diag- 
nosis and treatment of nerve injuries. 

During that period, the technic of nerve 
suture was greatly improved and certain 
principles enunciated: (i) The recovery 
is better in early repair, however, the 
recovery in late repair may be good 
(Delageniere had one case twenty-eight 
months). (2) Tension at suture line is a 
serious impediment to recovery. (3) Orien- 
tation of stumps with regard to Internal 
topography is essential. (4) The formation 
of scar tissue in and about suture line pre- 
vents recovery. (5) The suture material 
used must be innocuous. (6) A poor vascu- 
lar bed for repaired nerve fosters the de- 
velopment of fibrous tissue. At the same 
time, laboratory experiments were carried 
out that gave hope in a more radical ap- 
proach to the treatment of extensive nerve 
injuries. Huber, ^ Nageotte- and others were 
successful in using formalin fixed homolo- 
gous nerve grafts in animals. Their technic 
was enthusiastically applied to human ma- 
terial, however, there has been no known 

* From tile Neurosurgical Service of the ' 


STATES NAVAL RESERVE 

instance of the successful grafting of a 
large nerve trunk. 

It is Interesting to note that following 
this period, a lessening of interest in the 
problem and a wave of pessimism and 
doubt developed which was in sharp con- 
trast to the ambitious and hopeful attitude 
of the surgeons of the war period itself, and 
in spite of the enormous number of nerves 
operated upon during and following the 
last war, it is almost impossible today to 
get a clear picture of the results obtained. 
In. nearly all the series reported, only a 
small percentage of the cases in which the 
patients were operated upon were carried 
to final evaluation. The value of such re- 
ports is further vitiated by the fact that 
the criteria for determining the degree of 
recovery was not standardized. The fol- 
lowing representative reports show the dis- 
parity that existed in the records of that 
time. 

One cannot believe that the type of ma- 
terial varied to any great extent or that 
there was so much difl'erence in the skill 
of the various surgeons; the difl'erence, 
therefore, lay either in the selection of the 
material or in the method of evaluating the 
results. 

It was our problem at the beginning of 
this war not only to operate upon and re- 
pair nerves to the very best of our ability 
but to see to it that a study of our results 
would be of some value to others and that 
the evaluation of our results either good or 
bad would not be open to questioning. We 
were fortunate at the time the neurosurgi- 
cal service was initiated at the Naval 
Hospital at St. Albans in 1943 in being 
able to make arrangements for all cases of 
peripheral nerve injury to be examined by 
skilled and impartial observers, who not 
only aided us in the study of the cases but 
J. S. Naval Hospital, St. Albans, N.Y. 
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also served as judge and jury in passing 
upon the final results. We are deeply grate- 
ful to Dr. Joseph Moldaver and Dr. Ernest 
Hertz, of the staff of the New York Neu- 
rological Institute and Dr. I. M. Tarlov of 
the New York Medical College for their 
tireless cooperation in this work, and to the 
National Research Council for its support. 

In brief, each case study consisted of the 
following: (i) A neuroclinical examination 
including sensory, motor and vasomotor 
evaluation, (2) electrodiagnostic tests with 
particular emphasis upon ehronaxie,^® (3) 
sweating and skin resistance tests, (4) 
microscopic studies giving information as 
to the condition of the proximal and distal 

T.^bles 
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(B) results of sutures on peripheral nerve 
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(D) results of secondary NERVE SUTURE AFTER 
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stumps of the nerves repaired and (5) 
motion pictures were taken before oper- 
ation and during recovery. 
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♦ Chronaxie studies of a single case tlliistrating anticipation of 
recovery before cltnicvil signs, and continued drop in chronaxie 
indicating maturation of nerve fibers. 


We ha^•e great confidence in chronaxie 
as an extremely valuable diagnostic aid; 
in our experience it has been more reliable 
than electromyography and more prac- 
tical than strength duration curves and 
stimulus-tetanus ratios. In evaluating our 
results, we have used a 0 to 5 scale for both 
motor and sensory recovery. A slight modi- 
fication of the Oxford scale was used for 
the motor evaluation as follows: • 









SEUSOai' LOSS 


INCRFASEP RESISTiiL'CE 


m INCREASED fcKIN’ RESISTANCE 


Al'iKfcTHfc.SIA 


jJIJJI KYPERESTpESIA 


A B 

Fig. I. A and b, two cases illustrating disparity between somatic sensory and autonomic 

distribution. 


0. No contraction, high chronaxie values. 

1. Flicker or trace of contraction or drop 
in chronaxie. 

2. Acti\’e movement of some of affected 
muscles. 

3. Active movement of majority of af- 
fected muscles. 

4. Active movement against resistance, 

i.e., useful function. 

5. Normal power and all muscles re- 
innervated by chronaxie test. 

For sensory eA'aluation, we have followed 
our own scale: 

1. Return of deep pressure sense, often 
with distributional confusion. 

2. Touch and/or pain sense. 

3. Distinction of sharp and dull. 

4. Localization of touch. 

5. Two-point sensibility and sterognosis. 

(The presence of hyperasthesia or “dis- 
tributional confusion” drops the rating by 
one.) 

Our findings in the study of skin resist- 
ance have differed somewhat from those of 
Richter and others inasmuch as we find 
that the distribution of vasomotor fibers 
does not necessarily coincide with the sen- 
sory distribution of the nerve and that 
their rate of recovery may be very diff er- 
ent.” (Fig. I.) 

As mentioned earlier, the cardinal points 


of satisfactory' neuroraphy were defined by 
surgeons of the last war, and we, too, agree 
that any- method of repair which achieves, 
(i) approximation of nerve ends without 
tension, (2) accurate orientation of the 
internal topography of proximal and distal 
stumps, and. (3) retardation of, or at least, 
no increase in the tendency' for ingrowth 
of scar tissue into the suture line or the 
encirclement of the nerve and its repair 
by' cicatrix, meets all the theoretical and 
practical demands of nerve suture. The 
majority' of the neurological surgeons in 
the service today' have employ'ed the 
epineural suture as was used in the last 
war, modify'ing the technic only' by' employ'- 
ing fine tantalum wire instead of fine silk. 
The wire seems to have an advantage over 
silk in that it Incurs less foreign body' re- 
action. However, no matter what the 
suture material, we are of the opinion that 
the classical epineural suture is bound to 
encounter certain technical difficulties be- 
cause the epineurium itself is a structure 
subject to wide anatomical variations in 
the case of abnormal nerves. In most cases, 
the epineurium is thickened which may' go 
on to constricting keloid-like encasement. 
The epineurium may contract, forcing the 
protrusion of fasciculi, or, it may' stretch 
allowing the fascicles to retreat within the 
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Freshly cut nerve 




Retraction of epineurium 


Theoretical alignment 
of fasciculi 



Actual effect of 
epineurium suture 



Plasma clot fixation 
Fig. 2. 



sheath. I have believed that the repair of 
nerves, by the use of plasma clot, as first 
suggested by Young and MedowarJ= and 
the technic for which was later perfected 
by Tarlov,*^ overcomes to a great extent 
the difficulties inherent in the old epineural 
suture technic. (Fig. 2.) 

The practice of enveloping the repaired 
nerve in some sort of protective covering 
such as blood vessel, fat, fascia or cello- 
phane in order to prevent the involvement 
of the nerve in scar had been tried before 
this war by many with equally bad results. 


It is unfortunate that during the war, a 
wave of enthusiasm over the newlj' dis- 
covered metal tantalum lead to the whole- 
sale wrapping of nerves in tantalum foil 
without rational or experimental justifica- 
tion. (Fig. 3.) 

Since the organization of the Neuro- 
surgical Service at St. Albans, we have 
carried out plasma clot repair of approxi- 
mately 150 nerves. Final evaluation of this 
series will be the subject of a later com- 
munication, but a study of the results so 
far obtained permit several interesting ob- 
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servations. The best results were obtained 
in the group designated as “delayed re- 
pairs,” i.e., after healing of primary wound, 
while the worst results were in the group 
designated “secondary repairs,” those cases 
which have had one or more previous 
attempts at repair. The rate of recovery- 
varied enormously, three cases showed 
evidence of reinnervation in eighteen, 
twenty-one and twenty-eight days, the 
most rapid being a facial and the next two 
median nerves. None of these were cases of 
“early repair.” Very complete final re- 
coverv has occurred in some cases in which 
no evidence of reinnervation was detect- 
able for nine months to one year after 
repair. The factors determining rate of re- 
covery are not known. 

Five nerve grafts were attempted, three 
of these were fresh cadaver grafts and two 
autogenous cable grafts. In none of them 
has there been any evidence whatever of 
axonization of the distal end of the nerve. 
Re-exploration of the graft in two cases 
allowed for stimulation of the graft under 
local anesthesia and it appeared that neu- 
rotization of the graft had occurred for a 
distance of 2 cm. from the suture line but 
that beyond this point the graft was com- 
pletely fibrosed without evidence of axoni- 
zation. (Fig. 4.) 

Clinical experience with nerve grafts is 
in sharp contrast with the results obtained 
in laboratory experimentation, where in 
many cases both clinically and histologi- 
cally a complete reinnervation of the distal 
end of the nerve occurred.^'* In considera- 
tion of nerve grafts, certain factors should 
be clearly understood. In the first place, 
the completely successful nerve graft would 
suppose that the Schwann cells continued 
their existence as in a tissue culture when 
transferred from the donor to the host and 
in order for them to do this rapid re-vascu- 
larization of the graft must occur. Histo- 
logical studies of re-vascularization of 
nerve grafts in animals^^ show that each 
end of the graft receives outgrowing blood 
vessels from the adjacent nerve stumps but 


that the central portion of the graft re- 
ceives its blood supply from the contiguous 
tissue. The first requisite then for a graft 
to succeed is that it be placed in a well 
vascularized bed. The very fact that a 
nerve graft is needed, that is to say, that 
there has been a gross loss of nerve sub- 
stance, implies that there has been con- 
siderable destruction of soft tissue and that 
the possibility of obtaining a vascular bed 
for a nerve graft is a remote one. In our 
own cases, it was obvious that the first two 
grafts were placed in fibrosed avascular 
beds in which their chance for survival 
was indeed remote. In our next two grafts, 
an attempt was made to overcome this 
obstacle and the epineurlum of the graft 
itself was split and opened up like the hood 
of a cobra. After attaching the central 
stump of the nerve to one end of the graft, 
this “cobra hood” was then. reflected back 
over the belly of a normal adjacent muscle 
with each separate nerve fascicle in direct 
contact with the muscle surface. It was 
hoped that this would allow the graft to 
become vascularized and neurotized, and 
at a second stage, be reflected from its 
muscle bed and attached to the distal end 
of the nerve. However, at re-exploration 
after one year in this position, it was found 
that the graft had become replaced by 
fibrous tissue with mature neurotization of 
only the proximal centimeter of the graft. 

The use of autogenous cable grafts from 
every point of view is more apt to be suc- 
cessful, since it eliminates the factor of 
anaphylactic destruction; but where grafts 
are needed in large defects, the amount of 
material needed is so great and entails 
the sacrifice of so many small cutaneous 
nerves, that again the procedure is im- 
practical. We know that grafts of small 
dimensions do and will succeed and this is 
of great importance in certain and specific 
instances, particularly in the facial canal 
and in the fingers where no amount of 
mobilization of nerve ends is possible and 
where even a graft of a half a centimeter 
is of real value. In large nerv^es of the 





Fig. 4. Low power microscopic section showing good fasciculi central 
to graft (a), and complete fibrosis of graft (n). 


extremities, however, where mobilization, 
transplantation and angulation of adjacent 
joints can be made to contribute as much 
as 8 or 10 cm. of nerve available to fill a 
gap of corresponding length, the use of 
short grafts is of no value. It is interesting 
then that at the close of the last war at a 
time when there was much enthusiam for 
the use of grafts, Naffzigeric decried the 
profligate use of grafts and stated clearly 
that the necessity for grafting could be 
reduced to a minimum by the radical em- 
ployment of transplantation, mobilization 
and angulation. In 1927, Babcock re- 
emphasized this fact.^^ Naffziger also 
stated that he believed that nerves were 
capable of surviving a considerable amount 


of stretching and that, if necessary, oper- 
ation should be done in two stages in which 
the nerves were first fixed together by a 
so-called end bulb suture and the limb 
allowed to extend stretching the nerve, so 
that at the second operation the ends could 
be amputated and approximated. One case 
in which we emplo^'ed this procedure was 
entirely unsuccessful. At reoperation, the 
central stump was found to contain fas- 
cicles of nerve fibers but the distal stump 
had shrunken to one-sixth the diameter of 
the central stump with complete loss of 
internal topography and collaginization 
of the remnants of the Schwannian tubes. 

It -s fair to assume that both central 
and distal segments of the nerve had been 
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subjected to the same or nearly the same 
tension, but it is obvious that the distal 
end was destroyed by this stretch while 
the central stump was relatively unaffected. 

We have in our series, six cases of plasma 
clot repair in which there was complete 
failure of reinnervation of the distal stump. 
In all six, an attempted repair at a pre- 
vious operation by an inexperienced oper- 
ator had resulted in the suturing of a 
central tendon to the distal stump of the 
nerve, and in these cases the constant tug- 
ging of the tendon on the distal stump had 
led to complete fibrosis of the distal end 
not only at its point of attachment but 
throughout the extent of the nerve. We, 
therefore, reached the conclusion that the 
distal stump of a severed nerve will not 
tolerate stretching. The central portion of 
a severed nerve, however, is a normal 
structure with normal blood suppl}'^ and it 
should have normal ability to withstand 
stress and strain. The work of Denney 
Brown describing the early and late 
changes that follow sudden stretching of 
nerves in animals is not in conflict with 
our idea, that the central end of a nerve 
will tolerate gentle but prolonged stretch- 
ing. These observations have lead us to 
attempt a procedure which we call a two- 
stage stretch operation and which we have 
emploj'ed instead of nerve grafts. The 
technic for this procedure will be described 
in another communication. 

SUMMARY 

The importance of exact and detailed 
methods of evaluating nerve deficit, and 
the careful recording of all factors which 
might influence nerve recovery is empha- 


sized. In our hands the plasma clot repair 
of nerves has seemed to offer definite ad- 
vantages over other methods of repair. We 
believe that the unavoidable obstacles to 
successful employment of grafts limits their 
use to small nerves and peripheral branches. 
Gefitle and prolonged stretching of the 
central stump may be the answer to bridg- 
ing the gap of major trunks. 
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OPERATING ROOM TECHNIQUE* 

A SERIES of motion pictures entitled, “Operating“Room 
Technique,” depicting the application of aseptic principles 
and the duties and organization of work among operating 
room nurses in preparation for and during operative procedures 
was prepared to provide a visual media for the education of surgical 
nurses. Films included in the series are as follows: Setting up an 
Operating Room, Duties of the Suture Nurse during the Opening 
and Closure of a Celiotomy, Preparation and Draping of Operative 
Areas, and Care and Handling of Sutures. 

These were prepared in collaboration with Edythe Louise 
Alexander, Supervisor of Operating Rooms, Roosevelt Hospital, 
New York, and are available for distribution through the D&G 
Surgical Film Library. They may be obtained in i6 mm. sound or 
silent, color film. When the silent film is requested, printed com- 
mentaries are provided, supplementing the titles of the picture. The 
picture was prepared by Davis & Geek, Inc., Brooklyn, New York. 

* Courtesy of Davis & Geek, Inc. 
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THE FENESTRATION OPERATION 

• MAJOR HAZARD— THE ANESTHETIC 


R ecent interest in the fenestration 
operation has focused attention upon 
aiV operative area of a few square 
millimeters. In an eft'ort to provide ideal 
conditions for this field, methods of pain 
control are employed which constantly 
endanger the life of the patient. An attempt 
has been made to by-pass general anesthe- 
sia, a nuisance to be avoided, substituting 
for it analgesia and anesthesia by massive 
doses of barbiturates and opiates. 

The novelty and the glamor of the new 
procedure seems to have deprived it of the 
wise and prudent approach common to 
anesthesia for the usual throat and ear 
surgery. Who, for example, would consider 
prescribing 9 gr. of barbiturates and }.4 
gr. of morphine for a radical mastoid 
operation? Who would tolerate, or be 
responsible for, postoperative respiratory 
depression lasting from eight to twenty- 
four hours for the ordinary nose and throat 
operation? As might have been anticipated, 
serious respiratory depression has already 
been reported. 

The following notes are submitted from 
case reports: in Case 1, nembutal gr. 9, and 
morphine gr. •> were administered and 
perfect analgesia was obtained for opera- 
tion. During the night, however, respira- 


tions dropped to 2 per minute, requiring 
expert administration of oxygen, coramine 
and metrazol until recovery. In cases 2 and 
3 both very large men, the first received 
I gr. of morphine before and during opera- 
tion. He could scarcely be kept on the table. 
The second received i 3 s gr. of morphine. 
Despite repeated novocalne injections he 
cried and fought constantly. The operation 
could scarcely be completed. Both patients 
exhibited respirations of six or seven a 
minute and required the constant attention 
of doctors and nurses for twelve hours. The 
patient in Case 4 was given nembutal gr. 9, 
neonal gr. 3, morphine gr. ^3' and required 
stimulation for three days to overcome the 
depression which developed (first night 
respirations 4, second day 12, gradual 
recovery on third day). Case 5 illustrates 
the danger of intravenous pentothal. The 
patient received 2I4 gm. of pentothol over 
a period of one hour and forty minutes and 
was unconscious for three days. The tem- 
perature rose to i 04 °F. postoperatively; 
the patient was restless and respirations 
were depressed until recovery. Case 6 
indicates the handicap with endotracheal 
cyclopropane. Oozing was so general and so 
severe that only the mastoid operation 
could be done. The fenestration procedure 
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was done under a local anesthetic at a later 
date. 

Why, it may be asked, has sedation 
been urged and general anesthesia avoided? 
Because general anesthesia means venous 
congestion and increased bleeding into a 
wound where hemostasis is essential? Be- 
cause general anesthesia is thought to 
imply a prolonged and unpleasant post- 
operative period? Because general anesthe- 
sia, under good control and with the 
minimum after cfl’ccts, implies expert 
service which is expensive and dillicult to 
procure? It is not easy for one jiaticnt to 
pay for anesthesia for a whole morning or 
for an entire afternoon (two to three 
hours). 

Because of these real didicullie.s, oral 
and hyjjodcrmic medication, supervised by 
anyone who happens to be available is a 
natural result. One attempt has been made 
to diminish the hazard of massive sedation. 
Demoral has been substituted for mor- 
phine. Experience will prove whether 
demoral can replace a general anesthetic 
for surgery involving the periosteum and 
provide a perfectly quiet field of operation. 

Although fenestration surgery docs not 
ofl'er the anesthetic difficulties peculiar to 
abdominal, thoracic and brain surgery, it 
does most certainly line up to the general 
requirements of all general anesthesia. 
These requirements are: safety, control 
of the field and comfort for the patient. 

The therapeutic index of sedative drugs 
prescribed by pharmacology, toxicology 
and clinical medicine must be respected. 
These indices cannot be cheerfully disre- 
garded because a new type of operation 
holds the spotlight. The therapeutic index 
of nembutal (therapeutic breadth, or differ- 
ence between anesthetic dose and lethal 
dose) is narrow, 1.5. Clinicians and an- 
esthetists know that the routine use of 
even } i gr. of morphine sulfate occasionally 
results in grave respiratory depression. 
Massive sedation, by causing relaxation of 
the muscles of the airway, induces respira- 
tory obstruction. This obstruction is in- 
creased by torsion and flexion of the head. 


Control of the respiinUn'. air' ay is 
seriously cmbarra.sscd by llu' head 

drapes covering the patient. 

'I'he surgeon, intent ujion hi^: ! eld of 
operation, regards attempts !■> relieve 
obstruction .as an unnccess.irv (f lay, an 
annoyance to be tolerated radier than 
cooperation for which to be grateful. As a 
consequence moderate obstruction is usu- 
ally ignored, marked obstruction is per- 
mitted, and it is only when obstruction 
becomes acute that anything is done about 
it. If it were not for the reflex pain stimu- 
lating the rc.spiration, a.sphyxial accidents 
would be common. Returned to bed, the 
patient’s recovery from sedation is pro- 
longed and is often the occasion of deep 
anxiety for the nursing personnel. 

An experience of twenty years has con- 
vinced the author of the safety of the 
following sequence: Gas-oxygen Ether, pre- 
cededed (recently) by nembutal gr. iTi* or 
avertin mg. 70, or demoral mg. 50. Follow- 
ing the rela.vation under ether, direct 
laryngoscopy is performed and the patient 
is intubated. Anesthesia is maintained by 
ether at any desired level. Because of the 
bleeding which is prone to accompany 
gas-oxj'gcn maintenance, and because of 
the fire, the bleeding and the circulatory 
hazard of cyclopropane, the author has 
eliminated these agents in his practice. 

Once the patient is intubated, the 
respiratory hazard is by-passed com- 
pletely and permanently. Anesthesia is 
easily controlled at any desired level with 
a low percentage of ether. The head may be 
flc.xed or rotated to any degree without 
influencing the freedom of respiration 
through the endotracheal tube. Intubation 
under ether relaxation by endotracheal 
tubes modified from Jackson’s broncho- 
scope have produced no trauma and no 
bleeding, (hoarseness .05 per cent) in the 
author’s hands. 

In answer to queries concerning the 
postoperative symptoms which may be 
e.xpected in ordinary laryngoscopy and 
intubation, the following is quoted from a 
letter received from the clinic of Dr. 
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Chevalici' Jackson: “In reply to your 
letter' of Deceinber ist (1945) regarding 
reactions to bionchoscopy, neither Father 
nor n'eel that there has been enough ‘sore 
throat, hoarseness, tracheaitis, or broncho- 
pneumt -nia ' in the experience of our clinic, 
to merit even a mention. Of course, much 
depends upon the techniques used in these 
procedures, but we are firmly convinced 
that with reasonably careful technique 
and due consideration for the contraindi- 
cations, bronchoscopy in itself is entirely 
without harmful effects.” If to this experi- 
ence of the Jackson Clinic is added the fact 
that laryngoscopy and intubation for 
anesthesia is a less severe procedure than 
bronchoscopy, and that it is carried on in a 
relaxed field, the hazard is acceptable. 

By adhering to ether relaxation and 
-the gentle introduction of sterile melal 
endotracheal tubes of the correct size, con- 
sistently satisfactory results may be antici- 
pated. A properly relaxed patient will 
permit exposure and non-traumatic intuba- 
tion, with one attempt, in less than a 
minute. For those who have never learned 
to give ether or who have forgotten how, 
intubation is frequently a hazardous ad- 
venture for patient and anesthetist. Devia- 
tions from the technic recommended, that 
is, exposure under various gas combina- 
tions, local pentothal, etc., by direct or 
blind intubation, is followed by frequent 
regrets. 

Since analgesia and anesthesia by mas- 
sive medication is irreversible (a dose once 
administered cannot be removed), the 
patient’s response to pain is awaited as an 
indication for further dosage. This means 
that trouble always develops before it can 
be relieved. Moaning, straining, movement 
and holding the breath result in venous 
congestion and ooze, and the operating 
time is increased in an effort to control this 
ooze. 

On the other hand, absolute and com- 
plete control is secured by endotracheal 
anesthesia. The field is silent and entirely 
motionless. Because there is no straining, 
and because respiratory ventilation is 
complete, venous stasis is eliminated. 


Bleeding in the field is arterial. This 
arterial bleeding will necessarity depend 
upon the normal blood supply to the part. 
While full sedation may be safely emplo^^ed 
with the protection offered by endotracheal 
anesthesia, attempts to depress the general 
circulation by additional medication is 
certainly to be condemned. The patient’s 
life is more important than an absolutely 
bloodless operative field. Furthermore, as 
in other types of head surger}^ hemostasis 
ma}" be aided b}^ lowering the feet and the 
body, and. by adrenalin packs allowed to 
remain for some minutes in the field. 

The general anesthetic sequence recom- 
mended will not be as pleasant as in mas- 
sive medication. Occasional!}', a patient 
will complain of postoperative illness. The 
majority of cases of postoperative illness 
are due to anoxia rather than to the odor of 
the anesthetic; however, the patient as well 
as the surgeon, unfamiliar with endo- 
tracheal ether anesthesia, will be surprised 
by the rapid and smooth convalescence 
when a protracted postoperative illness 
was expected. Suitable preoperative medi- 
cation allays apprehension and small doses 
of postoperative sedation provide comfort. 

Therefore, the popularization of massive 
sedation as a substitute for general an- 
esthesia in the fenestration operation 
endangers the life of the patient and pro- 
longs the operative procedure. Bleeding in 
the field occurs from venous ooze and from 
arterial blood. Venous ooze is increased in 
respiratory obstruction and during spasm 
or straining from periosteal pain in which 
massive sedation is used. Sedation (bar- 
biturates up to 9 gr. and morphine gr. K) 
requires prolonged and careful postopera- 
tive nursing to prevent asphyxial accidents. 
Safety is assured and venous oozing is 
eliminated by a properly conducted general 
anesthesia with ether carried on by the 
endotracheal inhalation technic without 
carbon dioxide absorption. Well selected, 
small doses of preoperative and post- 
operative medication provide comfort for 
the patient. The employment of this 
technic will prevent asphyxial deaths. 

Paluel J. Flagg, m.d. 





IMPORTANCE OF SULFHYDRYL IN THE TREATMENT OF 
CORNEAL AND X^RAY BURNS 

Archie Edward Cruthirds, m.d. 

PHOENIX, ARIZONA 


A SUBJECT of major concern lo tiic 
ophlhalmologisl or surgeon is the 
after-scarring of burn patients. He 
is never pcrmittcci to lose sight of this pos- 
sibility as evidenced by tlic patient’s query: 
“Doctor, will it leave a scar?” Such anxiety 
on the part of parents reaches its jieak when 
the patient is a child. 

This question of scarring may not be con- 
fined to one of purely cosmetic considera- 
tions but, as every surgeon knows, may 
result in long and tedious plastic surgery at 
best, or at worst provide a field for malig- 
nant growth in occasional eases. 

For this reason every method is sought to 
bring about healing of burns and wounds in 
the shortest possible space of time. Undc- 
layed healing is a goal worth seeking for 
prevention of after-scarring as well as for 
other practical reasons. 

Reference has been made to the fact that 
“Chronic granulation tissue is the parent 
of scar tissue, and it might be added the 
longer the wound takes to heal the more 
the scar tissue.”’ 

A study based on five years of clinical 
application in more than 500 cases of burns, 
involving the eyes and adjacent areas pro- 
vides a basis for hope that the danger of 
after-scarring may be greatly reduced. The 
therapy used in this study has produced 
healing without leaving scars or contrac- 
tures in most cases. In the remainder any 
scarring was deemed to be considerably 
less than ordinarily might be expected. 
In no case was there evidence of develop- 
ment of symblepharon. 

Available evidence points to the likeli- 


hood that this happy icsull is achieved by 
employing therapy that is capable ofstimu- 
lating cell activity and producing healing 
in the shortest jjossiblc time. The clinical 
evidence appears to substantiate the bio- 
chemical aspects fully indicating that sulfur 
in an available form is capable of stimulat- 
ing certain sulfur-containing amino acids 
present in the body and known to be con- 
cerned with tissue oxidations. In the study 
reported here the therapy used provided a 
high concentration of sulfhydryl* in an 
aqueous solution that is non-toxic and safe 
to use as drops directly in the eye in ap- 
propriate dilution, as well as orally and 
topically. 

Adoption of a safe, non-toxic, available 
sulfur for the treatment of eye burns and 
possibly other eye conditions is indicated 
by extensive literature referring to the 
importanceof sulfur-containing compounds 
in the eye. This is also true for other parts 
of the body. 

A^-RAY burns — CIUTICAL TEST 

The critical test for any treatment for 
burns might well be said to rest on the 
question: “How does it dilfcr from any of 
the other 100 or more methods presently 
advocated?” 

After five years of routine use combined 
with a search of the literature and an evalu- 
ation of clinical and laboratory studies by 
others, we are prepared to say that hydro- 
sulphosol differs from other medications in 

* I lydrosulphosol — a proprietary epithelial stimulant 
containing sulfitydryl pentathionate. The Ain. Illns. 
Med. Diet., Dorland, 20th ed., Philadelphia, 1944- 
W. B. Saunders Company. 
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nnportani ;uul cssvni u'i vc^pe(.is. bnc. ibt- 
cdiy. an cutstrindi.ng feature of this treat- 
ment is the hu't th.'U i; has demonstrated 
in the hands of three ‘Tercnt workers 
ability to stimulnic tls-a activity and 
bring about i'ealin;i 'n .v-ray burns. Here 
we are faced a ith a vondition that has not 
merely rcsullod in a burn but an injury that 
leaves the underix ing tissue devitalized. 

In the presi itec of infection or poor physi- 
cal condition of tlic patient, both of which 
retard or block healing of the wound, 
hydrosulphoso! has elicited a long-sought 
chemotherapeutic response by promptly 
stimulating cell activity and bringing about 
healing in an incredibly short period of 
time. 

Particular emphasis is placed, therefore, 
on one of the leading cases presented herein. 
This case involved a suspected malignancy 
complicated by a severe .v-ray burn. (Fig. 
I.) Radical surgery was avoided and re- 
covery from -V-ray burn cUected in about 
three weeks. A brief case report is presented 
herewith on tliis patient. 

Mrs. D. T., age forty -six, a married woman, 
had a past history of smallpox, typhoid, and 
influenza in iprS, Three years ago she Jiaci had 
lier lower teeth c.\tractcd. The upper teeth 
were checked routinely. Her general condition 
was good with no headadics. Following a blow 
caused by being struck in the inner corner of 
the right eye by a door, an indurated skin 
lesion appeared just below and medial to the 
right orbit. Failing to effect healing b3' applica- 
tion of liome remedies, the patient consulted 
her famih' doctor who diagnosed the condition 
as skin cancer and ordered .v-raj' treatment 
given. Twelve .v-rav' treatments were given bj' 
another doctor in the hospital. 

A^-rav’ treatments were followed severe 
pain which gradualb' subsided after each treat- 
ment. After the twelfth treatment inflamma- 
tion did not decrease. Radical surgerj^ involving 
excision of affected tissue was considered when 
the patient was referred to me for consultation 
and treatment. 

When first seen bj" me the area of scar from 
the .v-ray treatments was broken down and 
practically devoid of blood vessels with an 
inflamed area e.xtending along the right side 
of the nose to the right eye. This area was 


approximately 4 !w 5 bj* 3 mm. just external 
to tiic riglit lacrimal sac area. The right e3''c 
watered continuously due to obstruction of the 
tear ducts b3' scar tissue. The area was quite 
painful to the patient. A smear and culture 
from this area sliowed presence of Staphylo- 
coccus albus infection. Kahn test and Wasser- 
niann reactions were negative. 

Treatment was instituted with lu'drosulpho- 
sol to attempt to clear up the v-ra3' burn. The 
patient was put on almost continuous applica- 
tion of warm hydrosulphoso! packs both at the 
oflicc and home. The pain and burning sensa- 
tion cleared rapidlv and after about six days 
scar tissue began to slough and there appeared 
to be a clean nound, the edges of wliich 
showed beginning of granulation tissue. At the 
end of ten days small islands of epithelium were 
present whicii spread gradually and thc' area 
was completcb' healed in about three weeks. 
The patient is seen occasionalK' and after 
eighteen months there has not been an3’’ break- 
down or recurrence of original condition. 

OLD A'’-HAV burns 

The action of hv’drosulphosol in a case of 
delayed .v-rav’^ burn, reported by Mac- 
Donald," is suggestive of the wound healing 
possibilities of this product. In this case, 
widespread ulceration had final W super- 
v'cncd fifteen years after low v'oltage .v-ray 
treatments and had led to the development 
of multiple telangiectoses, e.xtending on 
both sides from Poupart’s ligament to the 
heels. The biopsv' showed the characteristic 
lesions of the .v-rav' both in the obliterativ^e 
endarteritis in the floor of the ulcer and the 
precancerous changes in the epithelium. 

The fact that the largest ulcer whose 
area was 48 sq. cm,, continued to spread 
under a vxariet}^ of accepted treatments 
whose duration covered more than a 3^ear, 
and, after three weeks of hydrosulphosol 
one-half of its area became covered with 
new epithelium and complete healing 
eventualbv took place, is exceedingly sug- 
gestive. In addition, the lesion was badh' 
infected with Staphylococcus aureus and 
Bacillus py^ocymneus. Prior to use of hydro- 
sulphosol amputation was being considered 
in this case. 
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Reinforcing these cases is the personal 
experience of Strong.® As one of the pio- 
neers in development and use of .v-ray, Dr. 
Strong sustained severe x-ray burns on the 
left hand, the result of cumulative expos- 
ures with development of a spi-eading 
epithelioma of the left wrist. After years of 
ineffectual treatment utilizing known meth- 
ods calculated to assist repair of such 
lesions, Dr. Strong employed hydrosul- 
phosol therapy immersing the hand in 
dilute soaks, applying it in wet compresses 
and finally as a lotion using full strength 
solution. Under the influence of hydro- 
sulphosol therapy regenerative changes 
began and within six months the lesions 
entirely disappeared. Today, after more 
than five years there has not been any 
breakdown of tissue or evidence of any 
action other than establishment of com- 
plete healing. 

One explanation of these remarkable re- 
sults is suggested by the chemical composi- 
tion of the product and its indicated 
relation as a nutritional factor in the skin 
itself. 

SULFUR IN THE SKIN 

Sixty per cent of the sulfur in the body is 
contained in the skin.'’-® Harkins® recom- 
mends “sulfur to promote epithelization.” 

A sudden loss of sulfur in the skin and 
disturbance of sulfur metabolism caused by 
a serious or extensive burn has implica- 
tions beyond that of a mere surface injury. 
As pointed out by Klauder and Brown," “it 
appears that the skin acts as a depot of 
sulfur on which demands are made as part 
of the defensive mechanism operative in 
infectionsand intoxications.” Thus itwould 
appear that at one stroke the body can be 
rendered vulnerable in two important as- 
pects by a burn injury. First, the skin and 
tissues suffer an injury to the chemical 
mechanism that is directh’^ concerned with 
tissue respiration and repair. Secondly, im- 
portant body functions that rely upon sul- 
fur stored in the skin to supply a stimulus 
to organs concerned with detoxication and 
elimination of waste products, suddenly 
find the source of emergency supply tem- 


porarily exhausted. Every surgeon who has 
treated burns recognizes the dangers of 
infection, toxemia and other complications 
that can develop for a patient with an 
extensive or serious injury of this nature. 
Biochemistry recognizes and confirins the 
importance of sulfur in this situation. The 
problem has been to find a chemothera- 
peutic agent that measures up to the known 
requirements. Ten years of study and use of 
this product indicate that hydrosulphosol 
provides a practical as well as scientific ap- 
proach tb this problem. 

An entirely new concept of the probable 
value of sulfur therapy in treating serious 
burns is suggested by Croft and Peters® who 
found that the sulfur-containing amino 
acid methionine, protects against decrease 
of protein by preventing or abating the 
depletion of nitrogen through the urine. 

They state that similar losses in animals 
were noted in patients as long as ten days 
after the burn. Reference is made to the 
fact that the absorption of the free amino 
acids themselves is much more rapid than 
of the amino acids as gradually liberated in 
the gut by digestion from a protein. Byway 
of further explanation these workers state: 
“One possible hypothesis to explain the 
benefit of increased protein intake is that 
the loss of N in the urine is due to the 
raiding of the tissue protein for one or two 
amino acids particu,larly needed for forma- 
tion of new skin protein, and the elimina- 
tion of the N from the unwanted amino 
acids of the tissue-protein molecule through 
the kidneys as urea. This led us to examine 
the efl’ect of the sulfur-containing essential 
amino acid methionine, and also of an 
amino acid mixture, and of alanine and 
cysteine.” 

SULFUR IN THE EYE 

The importance of maintaining or stimu- 
lating function and activity of glutathione, 
particular!}' in the lens of the eye, is sug- 
gested by the work of Mackay and co- 
workers® who report almost half of the 
total ash (45.8 per cent) of the normal lens 
consists of sulfate. A considerable portion 
of the sulfate recovered from the ash is 
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st;jled as probably arising from the com- 
bination of cysteine, glutathione, and other 
sulfur-containing organic compounds. 
Study of the mineral content of the eye 
shows that practical!}^ all cf the minerals 
found elseAvhere in the bodj’.are evident, 
but potassium and sulfur predominate. 

Elvehjem and associates^® in their classi- 
cal work on respiratory enzymes empha- 
size the importance of the — SH groups 
(sulfhydryl) in glutathione with the ob- 
servation that: “ . . . it is the sulfur group 
alone which is of importance in connection 
with tissue oxidations,” 

Kogel“ advances the suggestion that cat- 
aract patients be treated with sulfhydryl 
compounds because of their ability to trans- 
fer oxygen. 

OXYGEN UPTAKE 

The normal lens is capable of appreciable 
oxygen uptake and the importance of 
oxygen is pointed out by Bellows^- who 
states: “The most vital requirement of any 
tissue is to secure sit all times an adequate 
oxygen supply.” In case of injury to the 
capsule there is a striking increase in 
respiration. Bellows also refers to the work 
of Mashinio^® who reported that a normal 
rabbit lens requires 6 to 9 cu. mm. of 
oxj^gen per hour, whereas with a torn cap- 
sule the consumption more than triples 
(23 to 32 cu. mm. per hour). Similar find- 
ings were obtained by Schmerl.^'* 

The vital role played by glutathione is 
pointed out by numerous workers who con- 
firm the presence of this material in all 
fresh animal tissues in which the concentra- 
tion roughly parallels the intensity of meta- 
bolic activity. 

Reis^® observed that sulfhj’dryl disap- 
pears in mature senile cataract. This was 
confirmed by Jess.^® 

Adams and Rosner et al.^® show that 
glutathione and a protein “thermostable 
residue ” apparently contribute to the nor- 
mal mechanism for most of the oxj^gen 
uptake of the lens. 

Thus the employment of a safe therapy 
that is believed to be capable of increasing 
oxygen uptake and stimulating the activitj* 


of glutathione would appear to warrant use 
in treating burns and certain pathological 
conditions in which such therapy ma}'- be 
indicated. 

HEAT DECREASES GLUTATHIONE 

Adams reports that the effect of heat 
produced a significant decrease of lenticular 
glutathione content. 

While emphasis has been placed on the 
importance of glutathione in its respiratory 
function Krause^® believes that protein syn- 
thesis may be dependent upon glutathione. 
This same opinion has been expressed by 
others. 

Work by Bellows and Rosner®® refers to 
the fact that “changes in the capsular 
permeability are intimately associated with 
the state of nutrition of the lens. A de- 
creased permeability would offer a barrier 
to the normal interchange of nutrients and 
waste materials, which in turn could cause 
lenticular changes due either to deficiency 
of vital constituents or to an excess of a 
toxic compound. The reduetion of gluta- 
thione in the cataractous lens is illustra- 
tive of this mechanism.” 

The detoxifying action of cysteine on 
naphthalene is pointed out by Bourne and 
Young. “One of the Important Functions 
of glutathione is the protection of ascorbic 
acid against oxidation,” according to El- 
vehjem et al.^® 

Thus we see in glutathione a material 
that plays an active and important role in 
maintaining the normal function of the 
lens of the e3’^e and protecting it as far as 
possible against damage from injury or 
decreased bod}' resistance. This same mech- 
anism is referred to as of equal importance 
in other parts of the body. 

It might well appear from a review of 
the literature that of all factors concerned 
with maintaining normal function of the 
lens of the eye sulfur may be the most im- 
portant. Repeated reference to the role 
played by glutathione and sulfhydryl with 
an extensive bibliography on the subject is 
made in the very fine presentation by 
Bellows^® in his book on “Cataract and 
Anomalies of the Lens.” 
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In addition to the favorable outcome 
and prompt response to therapy noted in 
eye burns there has been an indicated value 
for employment of hydrosulphosol ob- 
served in the treatment of corneal ulcers. 

Because of the difficulties presented in 
attempting an evaluation of a treatment on 
the basis of stimulating healing of injured 
tissue in man at a rate beyond what might 
be termed normal, a comparative analysis 
has been drawn between patients treated 
previously by other methods, also healing 
times reported by others when using other 
methods, and the actual healing time when 
using hydrosulphosol plus the previously 
mentioned lack of scarring. This compari- 
son is deemed to be strikingly in favor of 
the sulfhydryl compound. 

A natural and logical basis for considera- 
tion of a new medication or therapy is the 
constant search for methods of treatment 
that will be an improvement over others 
that are available or, when used with indi- 
cated medicants will speed recovery and 
improve end results. In the case of treating 
eye injuries, particularly burns, the local 
treatment applied to other parts of the 
body are seldom suitable to use in or near 
the eyes. The product used in this study 
proves an exception and certain e.xperi- 
mental data compiled in connection with 
treatment of burns on the skin adds con- 
firmation of important aspects considered 
in relation to treating eye burns. 

The most common type of eye burn may 
cause searing only of the epithelium of the 
cornea. The normal healing rate in such 
cases might be regarded as rapid even when 
pain-relieving agents are all that are em- 
ployed. But it is obvious that any treat- 
ment that will speed up healing time is 
deserving of consideration. In the cases of 
more severe burns in or about the eyes this 
factor becomes increasingly Important. 

The use of hydrosulphosol was started 
five years ago after investigation of the 
chemical composition of the product and of 
clinical and laboratory studies reported by 
workers at the Institute of Pathology, the 
Western Pennsylvania Hospital, Pitts- 


burgh, at the University of Cahk-rnb, Los 
■Angeles, and others. 

HIGH CONCENTUATION SULFHYDRYL 

Salle reported-- that hydrosulphosol con- 
tains a high concentration of sulfhydryl 
(approximately’’ fifty times as much as in 
human 'blood). McBrooin-^ reported en- 
couraging results in a laboratory study’ us- 
ing volunteers from the Research Institute 
Staff on whom experimental burns were 
produced by controlled exposure of small 
areas on the arms to ultraviolet radiation. 

Pierce reported preliminary clinical 
studies-^ which were added to by a series of 
sixty-five cases, results of ichich are un- 
published.-^ Mellon reported-® on clinical 
and laboratory aspects relating to (i) lack 
of toxicity of hy’drosulphosol when ad- 
ministered orally or applied topically, (2) 
indication of absorption of sulfur in some 
form and increased elimination of sulfate 
through the urine, (3) suggested possible 
enzymatic action of the — SH (sulfhydryl) 
linkages, (4) stimulation of certain host 
tissues by an increase in oxygen uptake, (5) 
more stimulation of cell function and the 
differentiation that connotes healing, than 
cell-multiplication only, (6) evidence based 
pn tissue culture studies that not only does 
normal growth occur, but in dilutions of 
1 1500 to 1 : 1000 an important function of 
chick-heart embryo fibroblasts undergoes 
marked stimulation. “This' function is the 
proteolytic one, whose differentiating, and 
therefore healing, connotations align them- 
selves with the clinical expressions in this 
connection.” 

Striking response in the treatment of eye 
burns has been reported by’ this writer-' 
also further studies in relation to the impor- 
tance of sulfur metabolism and results ob- 
tained in treating burns of the ear, nose, 
mouth and adjacent tissues.-® 

The pH of hy’drosulphosol, approxi- 
mately 10, is lowered on dilution and 
rapidly reaches levels consonant with tissue 
function when applied to injured tissue. 
Confirmation of this action was reported by 
Williams and Bissell'-® who applied a 1:4 




Fig. I. Fig. 2. Fig. 3. 


Fig. I. Mrs. D. T., .v-ray burn on right side of nose. Healing complete in three weeks without scars and without 

requiring surgical interv'ention. 

Fig. 2. Face burn; gas oven explosion. Home remedies used for four daj’s prior to consulting doctor. Tliis picture 
taken start of hydrosulphosol therapy. No bandages applied: patient went about normal household duties. 
Fig. 3. Same as Figure 2, ten days after start of h5'drosulphosol therapy. No scars due to burns. Completelj' 

healed on tenth day with sulfhydryl treatment. 
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ui’utK.p. p rih a pJl of 9.5 to clean wounds 
'•a cxpci'iniental animals and found a drop 
!!'< three minutes to 7.9-8. i. 

MULl'lPLE CORNEAL ULCER 

A second report in our series is presented 
herewith and relates to treatment of multi- 
ple corneal ulcer: 

Miss J. L., ago i'ourtcen, came for treatment 
with severe pain in the left eye, stating that 
seventeen days before her eye became in- 
flamed and painful. The patient was treated by 
a local doctor in town about 100 miles from 
Phoenix with several different types of medica- 
tion without any Improvements. Several daj's 
before being examined by me the patient stated 
that the whole cornea, with exception of small 
area in the upper central portion, became one 
mass of ulcers and vision was very poor. The 
patient’s doctor telephoned me that it might be 
necessary to enucleate the left eye. The patient 
was first examined by me late in the evening of 
March 5, 1945. She was in extreme pain and it 
was necessary to administer a hypo to relieve 
pain. 

Examination showed vision was limited to 
hand movement at three or four feet. Examina- 
tion of the left eye showed ex^treme inflamma- 
tion with ulcers occupying most of the central 
portion of the cornea and extending both 
nasally and laterallj’^ and to the lower portion 
of the cornea, but not involving the upper 
portion of the cornea. There was pus in the 
anterior chamber and there were some synechae 
present. Smear and culture showed pneumo- 
coca I infection. 

The patient was sent to the hospital and a 
sub-conjunctival injection of penicillin (250 
units to the cc.) was given in the temporal 
nasal and lower bulbar conjunctiva using 
enough solution to bulge this membrane so that 
it was difficult for the lids to close. She was 
also given 30,000 units of penicillin intra- 
muscularly with 20,000 units everj"^ four hours 
night and day until more than one million 
units had been given. Other treatment con- 
sisted of drops of hydrosulphosol (1:40) 
together with hydrosulphosol ointment at the 
corners of the lids which were quite inflamed. 
At the end of twenty-four hours her pain 
began to be much less and she was able to 
sleep without resort to opiates. 


Bj’- the third da}’- the pus in the anterior 
chamber was absorbed and the central portion 
of the cornea began to be more clear and the 
eye much less painful. The posterior synechae 
were broken up by atropine 2 per cent together 
with a sub-conjunctival injection of 1:1000 
adrenalin. 

At the end of two weeks the patient’s ej'-e 
was entirely free from pain and ulcers healed 
leaving, however, a large central corneal opac- 
ity which extended over the central and lower 
paracentral cornea. The patient was able to 
leave the hospital and come to the office for 
treatment where hydrosulphosol i : 20 was 
applied in compresses and 1:40 as drops in 
eye. Later on hydrosulphosol packs were used 
from time to time to aid in stimulating absorp- 
tion of corneal scars. 

The patient was sent home and returned 
from time to time for treatment and check-up. 
At the end of one year the patient was re- 
fracted and with proper correction was able to 
read 20/40 for distance and was able to read 
the Jaeger No. 2 line for near. The scar was 
practically invisible to anyone standing two 
feet away. 

FAST HEALING 

way of illustrating the possible rapid 
response produced by prompt and intensive 
application of hydrosulphosol reference is 
made to a fifteen year old girl treated in our 
office. This girl received a direct blow in the 
eye from a hot curling iron. When first 
seen, approximately thirty minutes after 
the accident, the central part of the cornea 
was covered with a white exudate. The 
initial excruciating pain was controlled with 
anesthetics and irrigation of the e^^'e started 
with drops of hydrosulphosol solution in a 
1 :40 dilution of warm triple distilled water. 
Instillation of these drops was repeated 
every half hour. In addition, a i : 20 dilution 
of hydrosulphosol in slightly warm distilled 
water was applied continuously in wet 
packs placed over the eyelids. This treat- 
ment was started at about 10:30 a.m. and 
by 4:00 p.M. of the same day the exudate 
covering the central cornea had entirely 
disappeared. At 5:00 p.m. examination of 
this area under slit lamp showed a prac- 
tically clear cornea. Subsequent treatment 
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consisted of occasional instillation ofdiiutc 
(i ;4o) hydrosulphosol drops. 

NO bandaging UEQUIUED 

As many, if not the majority of, eye 
burns include some involvement of adja- 
cent tissues; it may be well to note that the 
use of hydrosulphosol makes possible treat- 
ment of such burns without requiring band- 
aging of the head even in the case of face 
and scalp burns. This is of value both from 
the standpoint of morale of the patient as 
well as keeping the area open for inspection 
and treatment. The application of a i : i 
spray of hydrosulphosol solution on the face 
or burned areas about the face and head 
establishes quickly a dry, llcxiblc coating. 
This coating has proven to be the only 
covering needed. The technic required for 
establishment of this protective coating is 
very simple. Sometimes a single application 
may be sufficient. Frequently additional 
applications may be ad\'isablc. It is impor- 
tant not to apply a heavier coating than is 
necessary to establish and maintain a dry, 
thin, flexible layer. But some additional 
applications may be ad\'isable around 
the edges to prevent infection and speed 
healing. 

Hydrosulphosol does not act as an 
escharotic but establishes a coating on an 
injured area such as a burn by depositing a 
thin layer of sulfur and calcium. Mellon 
reports^® that on analysis a sample con- 
tained by weight, sulfur 8.3 per cent and 
calcium 5.7 per cent. 

The indicated mode of action would be 
that the sulfhydryl or sulfur in some form is 
absorbed by the body during the process of 
establishing this coating. Tests bj' Pierce-^ 
indicate absorption of sulfur in burn cases 
treated by him with topical applications 
only. The medication will adhere to injured 
tissue but it is entirely safe to apply to the 
intact skin as well. 

A case Illustrated herewith with second 
degree burns of the face (Fig. 2), which also 
involved the eyes, is typical of the eye and 
face burns reported in this series. It is 
selected because of the fact, that before 


hydrosulphosol therapy was applied the 
patient had attempted to treat the burn 
with home remedies for four day.>. When 
first seen by me there was swelling and 
indication of prc.scnce of infection. A i: i 
dilution of hydrosulphosol in distilled water 
was sprayed over the entire area. Hydro- 
sulpho.sol ointment was applied around the 
corners of the mouth, nose and eyes. Before 
the picture in Figure 2 could be made, 
about four hours had elapsed after start of 
treatment. During that time the swelling 
was reduced and the patient was quickly in 
complete comfort. In fact she went home 
and resumed her normal household duties. 
She was seen b\' me daily thereafter. Addi- 
tional dilute solution was applied as a spray 
at such points as were indicated, also oint- 
ment to areas where the spray would not 
adhere. Improvement was rapid and heal- 
ing was complete without any scars within 
ten days after institution of this therapy. 

(Fig- 3*) 

In a previous report-' even faster healing 
of second degree burns on the face was 
noted. This patient was burned by live 
steam about the eyes, entire face, neck, 
chest, arms and abdomen. The application 
of hydrosulphosol spray 1 : i promptly re- 
lieved pain and produced complete healing 
of all burned areas within eight days with- 
out leaving any scars. This case was seen 
by me and treated within about thirty min- 
utes after injury. This same material in 
ointment form was applied about the cor- 
ners of the nose and mouth. 

As hydrosulphosol is a chemotherapeutic 
agent, its maximum value as a healing 
agent is best realized by regular, repeated 
applications until all injured areas are 
healed. 

It is important to maintain the coating 
as a thin pliable laj^er. A routine that has 
produced remarkable results in extensive 
third degree and old burns consists of the 
following: application of i ; i spray to estab- 
lish coating (one to four such sprays are 
generally ample and can be applied in thirty 
minutes or less with complete drjdng with 
the aid of a mild heat lamp). Then apply 
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four additional sprays at two-liour inter- 
vals. In the evening this coating or suffi- 
cient of;it generally can be removed with a 
warm saline soak after which one or two 
applications of hydrosulphosol ointment 
can be made for the night treatment. In the 
morning remove ointment with cotton and 
repeat spray applications. 

Repetition of this daily routine has 
demonstrated its value. The greatly de- 
creased hospital time required for such pa- 
tients meets effectivel}^ any objection to the 
dight additional medication, time and care 
required. The same routine is applicable 
also to burns of lesser severity in which 
even present short healing time can be 
reduced significantly. 

PROMPT RELIEF FROM PAIN 

It should be noted that although this 
medication does not contain any pain- 
allaying drug, it has the capacity to relieve 
pain promptly when applied to the skin and 
prevent recurrence of pain when used to 
treat burns of the eye or the skin. This 
capacity to relieve pain is attributable to 
laying down of a mechanical protection 
from air and a chemical union with oxygen. 

When first instilled in the e^^e the dilute 
hydrosulphosol may cause a temporary 
stinging which wears off quickly. Even if 
the full strength solution should get in the 
eye there will be a stinging but there will 
not be any injury to the tissues. Reference 
to the use of hydrosulphosol for the treat- 
ment of eye burns is made by Kennedy®” 
and Reeve. 

In the dilutions used in treating eyes the 
hydrosulphosol solution is prepared as fol- 
lows: Drops directly in the eyes, 1:40 in 
warm triple distilled water at intervals of 
thirty minutes or up to two-hour intervals 
as extent of injury, progress of healing, etc., 
indicate. 

Compresses on outside of closed lids, i : 20 
in warm distilled water, applied continu- 
ouslj^ for several hours at start of treatment 
and then tapered off. The pH of these dilu- 
tions are as follows: 


1 : 40 dilution pH 8 . 2 

1 : 20 dilution : pH 8 . 5 

Because of its unique chemical composi- 
tion the hydrosulphosol aqueous solution 
can be evaporated to constant weight to 
produce a concentrate which is combined 
with a suitable cold cream base to provide 
anointment that has been used successfully, 
in conjunction with the solution, with satis- 
factory aid to healing processes in areas 
outside the e3'^e where the use of an oint- 
ment would be indicated. 

Another important feature of h^^drosul- 
phosol therap3' observed in the series of 
cases reported herein was the absence of 
an}' clinical evidence of infection. This was 
in line with results previousl}’’ reported b}’’ 
Pierce,®^ Mellon"” and Cruthirds.""’®” 

It is well known to all vdio treat burns 
that more scarring is seen in infected burns 
than in non-infected ones. This is due of 
course to the time element. Infection pro- 
Jongs healing time hence we must keep in 
mind one important burn treatment princi- 
ple: the faster the healing, the less scarring. 

CONCLUSIONS 

From a review of the literature it would 
appear that the important role of sulf- 
hj'dr}'! in tissue respiration and repair 
is well established b}'^ scientific research. 
Verjf little reference, however, is made to 
the availability or use of medicants suitable 
for combatting dangerous deficiencies of 
this sulfur constituent which is present 
“. . . in all protoplasm with an active 
metabolism,” according to Klauder and 
Brown." 

All of the work done to date on h^^dro- 
sulphosol suggests a definite value for the 
critical proportions of its sulfur-bearing 
compounds, present in aqueous solution, 
particular!}^ the — SH groups or sulfhydryl 
linkages. Certainly in our work we have 
not encountered another agent that has 
brought about healing of devitalized tissue 
as in an x-ray burn, as has been demon- 
strated by hydrosulphosol. 
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In connection with this product two addi- 
tional factors appear to have been impor- 
tant in connection with its use over a period 
of five years; (i) The comparative economy 
with which it can be used, and (2) the de- 
crease in nursing and hospital care. 

It is believed fair to state that, as com- 
pared to other methods, the time required 
to effect healing of burns can be reduced 
from one-third to one-half or more when 
employing this sulfhydryl therapy. When 
instilled as drops in the eyes, the dilution 
used represents a cost of medication that 
can be measured in fractions of a cent. No 
emphasis is needed to point out the value of 
time that might be saved to workers and 
employment of a regimen that is marked 
with comfort for the patient and likelihood 
of recovery without after-scarring or 
contractures. 

While additional study is needed to con- 
firm various aspects related to the utiliza- 
tion of a product of this nature by the body 
in the synthesis of sulfur-containing amino 
acids, scientists acquainted with the chemi- 
cal composition of hj'drosulphosol are in- 
clined to the opinion that it is capable of 
acting in this manner. Certainly clinical 
observations strongly suggest a mode of 
action that favorably influences processes 
concerned with tissue respiration and re- 
pair, in which functions sulfur-containing 
amino acids are known to play important 
roles. How far this may go in favorably 
influencing or stimulating organs concerned 
with disposal of toxins and waste products, 
the transport of oxygen and other vital 
factors that may turn the tide toward re- 
covery in serious or extensive burns, is 
deemed worthy of investigation and study. 

SUMMARY 

1. A sulfhydryl therapy has been em- 
ployed in treating a series of more than 500 
burns involving injury to the eyes and 
adjacent areas over a period of five years. 

2. Results observed indicate advantages 
over other methods expressed in ( i ) ability 
to heal .v-ray burns in which tissue was 
devitalized or ulcerated condition and infec- 


tion were present, (2) healing with less 
chance of development of symblcpharon, 
(3) faster healing, (4) lack of scarring, and 
(5) absence of infection. 

3. The product used, hydrosulphosol, 
presents sulfur in a “free” colloidal .stale 
with a high concentration of sulfhydryl 
suggesting availability of sulfur in a form 
that can be utilized by the body in the 
synthesis of sulfur-containing amino acids, 

4. A review of the iitexature reveals tlie 
importance of sulfur-containing compounds 
in the eye which compounds have been 
shown to constitute almost one-half of the 
mineral content of the lens, and are con- 
nected with such functions as tissue res- 
piration, oxygen transport, detoxication, 
capsular permeability^ protein synthesis 
and general metabolic efficiency. The im- 
portance of these compounds is referred 
to in other organs of the body — ^the liver, 
kidneys, spleen, etc. 

5. In addition to its use as a treatment 
for burns, this product has been used in 
conjunction with penicillin in the treatment 
of multiple corneal ulcers with results not 
heretofore observed when using penicillin 
alone. 

6. No contraindications have been ob- 
served for this product when used with 
other medicants. Also, there has been no 
evidence of any toxic reaction following 
free and repeated application and use of 
this sulfhydryl-bearing solution. 

REFERENCES 

1. Treves, N. and Pack, S. T. The development of 

cancer in burn scars. Surg., Gyncc. C” Olisl., 5 1 '■ 

749-782, 1930- 

2. Macdonald, Ian. Personal communication. 

3. Strong, F. F. Personal communication. 

4. Aldrich, R. H. The story of burns. Massaebusetts 

Gen. Hosp. Bull., Boston, Mass., 1941. 

5. Cogswell, H. D. and Shirley, Clayton. The 

treatment of burns. Am. J. Surg., pp. 539 - 545 > 

Sept., 1939. 

6 . Harkins, H. N. Treatment of burns, general care 

of the burned patient. Prepared for Special 

Exhibit on Burns, Scientific Exhibit, A.M.A., 

Chicago Session, 1944. 

7. Klauder, Joseph V. and Brown, Herman. 

Certain phases of sulfur metabolism of the skin. 

Arcb. Dermal. C* Sypb., 34: 568, 1936. 

8 . Croft, P. B. and Peters, R. A. Nitrogen loss after 

thermal burns. Effects of adding protein and 



Vot.l 4 G'Uthirds Sulfhydryl in Burns American Journal of Surgery 5O9 

mot iiitiriiuc to diet of rats. Lamxt, p. 266, Mar. 3, 


U)j5. 

9. M.-\ck vy, G., S 1 rv.'Ai'.T. C. P. and Robertson, J. D. 

A noto on tiio im'rganic constituents of normal 
and caiaractoiis human crystalline lenses. Brit. J. 
Ophtb., lO: 103-201, 1932. 

10. Ei\i;iuem. O a. and Wilson, P. W. Respiratory 

l'.nz\ mi s. Minneapolis, Minn., 1939. Burgess 
Puhlisliiug C.iomfi:!ny. 

11. Ivoc.!',!-. G. Die Slaihilclung und die plioto-chem- 

ischeii Yvirkungen dor Siilfliydrii-systeme. Arcb. 
J. Opbib., 126: 5<'.2- 503, 1931. 

I."". Bellows. John G. Cataract and Anomalies of the 
Lens. P 212. Si. Louis, 1944. C. V. Mosby 
Company. 

13. M.ysiumo, M. Llcbcr der Gasmeclisel der Linsc. 
. Klin. Webnsebr., 2: 1809, 1923. 

14. ScnMERL, E. Zum Gasweclisel der Linse. Arcb. J. 

Opbtb., 119: 130-134, 1927-1929. 

15. Reis, W.'Ucber die'Cysteinreaktion der normalen 

und patbologische veranderten Linsen. Arch. J. 
Oph/h., iSo: 588-59S, 1912b. 

16. Jess, A. Zur Cliemic dcr Cataracta senilis. Arcb.J. 

Art^cnb., 71: 259-266, 1912. 

17. Adams, 'D. R. Investigation on the crystalline lens. 

Proc. Roy. Soc., London, 98; 244-259, 1925. 

18. Rosner, L., Farmer, C. J. and Bellows, J. G, 

Biochemistrj'' of the lens; studies on glutathione 
in crystalline lens. Arch. Opbtb., 20: 417-426, 
_ 1938. 

19. Krause, A. C. The Biochemistry of the Eye. Balti- 

more, 1934. Johns Mopkins, 


20. Bellows, J. G. and Rosner, L. Biochemistry of the 

lens. XI. Effect of galactose on permeabilit}" of 
the capsule of the lens. Arcb. Opbtb., 20: 80-84, 
1938. 

21. Bourne, M. C. and Young, Leslie. The metabol- 

ism of naphthalene in rabbits. Bioebem. J., 28: 
803-808, 1934. 

22. Salle, A. J. and Korzenovskv, M. Nature of 

hydrosulphosol and its toxicity to living embry- 
onic tissue. Proc. Soc. E.xpcr. Biol. & Med., 49: 
212-215, 1942. 

23. McBroo.m, j. The use of sulfhydryl solutions in 

burns caused by ultraviolet radiation. A'led. Rec., 
152: 299, 1940. 

24. Pierce, W. F.: The Use of a Sulfhydryl Solution in 

the Treatment of Burns. Am. J. Surg., 53; 434- 
439, Sept., 1941. 

25. Pierce, \V. F. Personal communication. 

26. Mellon, R. R. A new sulfhydryl solution for the 

treatment of burns. Indust. Med., Jan., 1942. 

27. Cruthirds, a. E. The treatment of face and ej'c 

burns with a sulfhydrjd solution. Indust. Med., 
March, 1942. 

28. Cruthirds, A. E. Burns of the ear, nose, mouth and 

adjacent tissues. Laryngoscope, July, 1943. 

29. Williams, Robert H. and Bissell, Grosvenor 

W. Effects of topical application of vitamins and 
some other chemicals on the healing of wounds. 
Arch. Surg., 49: 225-227, 1944. 

30. Kennedy, Foster. Brain injury in war. Am. J. 

Surg., 56: 343-345. 1942. 

31. Reeve, Bryce B. Management of burns. Illinois 

M. J., 83: Jan., 1943. 


€1^ 



TOTAL EXCISION OF THE PATELLA FOR FRACTURE^ 

REPORT OF FOURTEEN CASES. ■ ' 

W, Russell MacAusland, m.d. 

BOSTON, MASSACHUSETTS 


NTEREST in the treatment of frac- 
tures of the patella by total excision 
was stimulated the strikingly good 
results reported bj^ Brooke^'- in 1937. 
Patellectomy was not a new method of 
treatment; it has been occasionally prac- 
tised from i860 in treating lesions of the 
patella other than fractures, and it had 
been used in isolated cases of fractures from 
1890. Despite the enthusiastic endorse- 
ment of the method following Brooke’s 
report, particularly in England, and despite 
the many publications that have appeared 
on excision of the patella, the cases 
reported have actually been few in number. 
Indications for patellectomy' in the treat- 
ment of fractures are still not well defined. 
The following report covers a series of 
fourteen cases in which patellectomy was 
considered to be indicated, and in eleven 
of which observations after an adequate 
lapse of time permitted evaluation of 
the method. 

The excision method was the outgrowth 
of the attempt to find a more promising 
procedure than operative suture of the 
patella. The latter method, which is still 
the orthodox form of treatment, is fol- 
lowed by prolonged disability. The knee 
must be immobilized for from four to six 
weeks to ensure union. Then follows a 
long period of incapacit}^ while union 
becomes firm and the quadriceps regains 
power. At best, work of a strenuous nature 
can seldom be resumed in less than six 
■ months. 

The results of the open suture method 
in comminuted fractures are far from 
satisfactory'. In a study of fifteen com- 
minuted fractures that had been treated 
by suture methods in our clinic, only 


two good functional results w'cre obser\’ed. 
As a rule, the jxitella inTealing becomes 
exceedingly' hypertrophied, spreading out 
over the femoral condyles like a pic plate. 
The function is limited, and the flexion 
movement seldom passes beyond the right 
angle. In time the irregularities of tiv: 
patellar surface lead to the development 
of arthritic changes. 

Some operators claim that the results 
of operative suture of transverse frac- 
tures likcNvise are unsatisfactory, and 
that the method should be discarded in 
favor of patellectomy. Brooke-'* is a 
staunch advocate of its use in transverse 
fractures. Among the objections raised 
to operative suture of this type of fracture 
is the danger of refracture because of 
the fibrous union that takes place. It is 
also claimed that complete function is 
never regained, and that the knee remains 
weak, leaving a person handicapped in 
climbing stairs. Moreover, if it is not 
possible to secure e.xact alignment of the 
fragments, there is the likelihood that 
the friction between the roughened patellar 
joint surface and the condyles will lead 
to the development of arthritic changes. 

At the present time, surgeons are not 
quite ready to accept patellectomy as the 
routine treatment for transverse fi'actures, 
even though it is acknowledged that the 
method has given excellent results. A 
surgeon is reluctant to sacrifice the patella 
when the fracture is a fresh and simple 
break in a young or middle aged adult, 
because its removal presents certain possi- 
ble drawbacks. Moreover, it must be 
admitted that the results of suture fixation 
of the fragments and lateral aponeurosis 
in transverse fractures are, on the whole. 
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510 




\oi.. LXXII.Xo. .1 


MacAusIand — Excision of Patella American Journal of Surgery 5 ^ ^ 



f 


Fig. 1. Closure of the tendon and lateral 
aponeurosis witii interrupted chromic 
catgut sutures. 

satisfactory. The prolonged convalescence, 
which is the great objection to the method, 
may be shortened materially by using 
screw fixation, which permits motion 
to be started in ten days, in contrast 
with the four or six weeks’ delay when 
suture fixation is used. 

Among the drawbacks to the removal 
of the patella is the appearance of the knee, 
particularly if the patient is a woman. 
Then, too, the patella undoubtedly pro- 
tects the knee joint from direct injury 
in flexion positions. 

The possibility of the development of 
arthritic changes as the result of the 
quadriceps passing directly over the con- 
dylar surfaces, in the absence of the 
patella, is another objection that may 
be raised. Bruce and Walmsley’ and 
Cohn,*’ in experimental observations, noted 
degenerative changes in the articular 
cartilage of the joint following the removal 
of the patella. Whether similar changes 



Fig. 2. Closure of a jvidc g.np between the 
tendon edges by me.ins of strips of fascia 
lata. ' 

will appear in the knee of the human 
joint remains to be determined. Brooke® 
observed no arthritic changes in a roent- 
genographic examination of twenty-nine 
cases in which the patella had been 
excised from five to fifteen years previously. 
In the series of cases herein reported, 
no degenerative changes were observed 
in a late roentgenographic e.xamination 
of the knees of three patients, aged 
thirty-five, fifty-six and seventy years, 
respectively. 

The question also arises as to whether 
the patella plays a role in the function 
of the knee by adding to the extension 
movement through a pulley eflect, whereby 
the quadriceps is raised up from the 
condyles. There is no unanimity of opinion 
on the function of the patella. Brooke® be- 
lieves that the patella contributes nothing 
to the function of the knee; rather, it is 
his opinion that the patella acts as a 
deterrent to function. Praoke’s*’®'® sue- 
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Fig. 3, A, roentgenogram taken three months after patellectomy, showing islands of ossification; 
n, roentgenogram of the same knee taken one year after patellectomy, showing increased den- 
sity of ossified areas. 


cessful results would certUinly substantiate 
his opinion, Haxton'^ has discu'ssed in 
detail the role of the patella in the knee 
mechanism. In Haxton’s experimental and 
anatomical studj^ as well as in the experi- 
mental observations of Carey, Zeit, and 
McGrath" and Bruce and Walmsley,^ 
the patella was found to have an important 
functional value. Other observers in their 
clinical experience have noted a slight 
loss of the extension power and buckling 
of the joint following patellectomy.®-®"^® 
In the series of cases being reported, a 
slight laxity was noted in four cases. 

Whether all of these objections to 
patellectomy may be obviated b3' re- 
generated areas of bone at the former site 
of the patella remains to be determined. 
The subject of regeneration is discussed 
further on in the paper. 

At the present time when so many 
factors are in doubt, indications for 
patellectomy are, for the most part, limited 
to certain tj'pes of fracture. In severely 
comminutea f’-actures, whether recent or 
of long standing, excision offers the onh’ 


solution to the dillicult problem of treat- 
ment. Excellent functional results are 
obtained in contrast with the uncertain 
results from the suture method of treat- 
ment. The convalescence is rapid, and 
hospitalization is usuall}’' necessarj’’ for 
onl}' two weeks. 

Excision of the patella is indicated in 
cases of malunion or non-union in trans- 
verse fractures that have been unsuccess- 
fully treated by other methods. In such 
fractures, good function is recovered fol- 
lowing patellectomy, and the development 
of arthritic changes from the irregular 
patellar surface is checked. 

OPERATIVE TECHNIC 

When the patient’s condition permits, 
operative excision of the patella is carried 
out in forty-eight hours after the injury. 
(Figs. I and 2.) In view of the early 
development of atrophj’- of the quadriceps 
following a fracture of the patella, it is 
advisable not to delay the operation for 
more than five daj'S. During the period of 
waiting, the knee is kept tightlj^ bandaged 
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Fig. 4. A, roentgenogram taken three years after patellectomy, showing islands of bone; b, roentgenogram 
of the same knee taken six years after patellectomy, showing increase in bony areas. 


to prevent swelling, and it is splinted in the 
position of extension and elevated, 

A longitudinal incision, extending from 
the region of the lower quadriceps tendon 
down to about i inch along the patellar 
tendon, and just a shade lateral to the 
niidline, is made through the skin. If 
preferred, a u-shaped or a transverse 
incision may be used. Dissection is carried 
out, exposing the fracture cavity, the 
capsular tears and the traumatized quad- 
riceps expansions. Blood clots are cleaned 
out of the joint. The patellar fragments 
are easily shelled out from the quadriceps 
tendon, care being taken to keep close 
to the anterior and lateral surfaces of the 
fragments in order to' avoid sacrificing 
any of the tendon. 

The frayed edges of the extensor tendon 
and its medial and lateral expansions are 
trimmed. The freshened edges are then 
approximated, if possible, the quadriceps 
tendon being forced down to the patellar 
tendon. It is well to suture the aponeurosis 
first, as by so doing the main part of the 
tendon can be sutured more easily. The 


ends of the tendon proper are united with 
interrupted chromic catgut sutures. When 
the ends of the tendon cannot be ap- 
proximated because of contracture, strips 
of fascia lata taken from the thigh may be 
used as a running suture to close the gap. 

The skin is closed with interrupted 
sutures of silk. A compression dressing, 
a snug flannel bandage and a ham splint 
are applied. Penicillin is given for two or 
three days. 

Postoperative Care. Most important in 
the postoperative treatment is the pre- 
vention of weakness of the quadriceps 
muscle by early mobilization. Just when 
contraction exercises may begin will depend 
upon the extent of the damage in the soft 
tissues- as well as upon the postoperative 
reaction. In the average case, contraction 
exercises may be started at the end of the 
first postoperative week, and by the 
tenth day the patient can carry them out 
well. 

The splint is removed on the tenth 
day, and the patient begins to flex the 
knee genth- by swinging the leg over the 
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Fig. 5. Rocntgenogmin showing liirgc osseous 
flakes at tlic .sixth postoperative month. 

edge of the bed. Care. is taken always to 
keep the motion within the limits of pain. 
Hot fomentations are applied for twenty 
minutes, three times a day. After the 
tenth day the patient may walk with the 
aid of crutches. 

At the end of the second postoperative 
week, the patient is discharged from the 
hospital, and given instructions to continue 
exercising and using the leg. Swimming, 
or exercising the leg in a tub of hot water, 
twice a daj", is recommended. Within 
from two to three weeks, motion to the 
right angle is usually established. the 
third week, the patient is bearing weight 
and walking without the aid of crutches. 

In the average case the quadriceps is 
strong and well controlled in from six to 
eight weeks. The knee functions well and 
is stable. The patient can walk normally 
and go up and down stairs. The rate of 
recovery depends to a great extent upon 
the cooperation of the patient. 

Just when the patient may resume work 
depends upon the nature of his occupation. 
A person who has a sedentar}’^ position 
may return to work in from four to six 


weeks after the operation. A l.iooriiig ma:: 
is ready to resume light work ;n from six 
to eight weeks. Return to strenuous work 
is possible within three or four months 
following the operation. No heavy work- 
should be undertaken until the tissues 
arc well healed and until the quadriceps, 
which c.xcrts excessive tension, is strong. 

KEGENErtATJOX OF THE PATELI^V 

In experimental studies by Carey, Zeit, 
and McGrath" and Bruce and Walmsley,'' 
calcified areas have been found to replace 
the c.xcised patella. Similar foci have been 
noted following the removal of the patella 
in humans by Dobbic and Ryerson,” 
Albert,’- Wass,’’’ Mchriz,” Murphy’^ and 
Schmicr.’^’ 

Whether actual regeneration of the 
patella takes place in response to a 
mechanical need, or whether the areas of 
calcification develop from remaining osteo- 
blasts is still in question. Certainly islands 
of density arc seen in roentgenograms 
following excision of the patella. In a 
study of the late roentgenograms in eleven 
of the cases being reported, islands of 
calcification were noted in all except two 
cases. In one case the foci were present 
at the third postoperative month, and 
one year later showed considerable increase 
in densit}'. (Fig. 3.) A similar increase in 
density was seen in the roentgenograms 
of another case that were taken during 
the third and sixth postoperative j'ears. 
(Fig. 4.) A roentgenogram of one other 
case showed large osseous flakes at the 
sixth postoperative month. (Fig. 5.) 

ANALYSIS OF CASES 

The series includes fourteen cases of 
fractures of the patella that were treated 
by total excision of the bone. Nine of the 
patients were males. In age the patients 
ranged from twenty-nine to seventy-seven 
years. The fracture is most common at 
middle age. 

Twelve fresh fractures ’ were of the 
comminuted type, the patella being shat 
tered throughout in six cases, broken 
into three pieces in two cases, the lower 
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Fig. 6 . a , comminuted fracture of tlie patella; b, roentgenogram taken two j-cars after 

patellectomy. 


half alone being comminuted in three 
cases, and the upper half in one case. 
One case was a comminuted fracture of 
long standing in which the patella was 
extremely broadened. The remaining case 
was a transverse fracture of long standing, 
which had been treated unsatisfactorily 
by other methods. One fracture only was 
compound. 

Eiciht of the twelve fresh comminuted 
fractures were associated with other in- 
juries. In two cases there were lacerations 
of the knee; in two cases, abdominal 
injuries; in one case, there was a Mon- 
teggia’s fracture; in one case, a compound 
comminuted fracture of the lower third 
of the femur on the same side as the patellar 
fracture; in one case, a fracture of the 
elbow; and in the eighth case, the rectus 
femoris muscle was partly severed. The 
period of hospitalization in all except 
one of these cases was prolonged because 
of the concomitant injuries, and the 
final result in the case of the associated 
fracture of the femur was complicated 
by that injury. 

Six of the twelve fresh fractures were 
operated upon within four days of the 


injury. In the other six cases, operative 
interf^erence was delayed from one week 
to seventeen days because of associated 
injuries. 

The period of hospitalization in three 
of the twelve cases of fresh comminuted 
fractures and in the two cases of long 
standing averaged two weeks. In one 
uncomplicated case, the patient was kept 
in the hospital for twenty-four days 
because of his advanced age. In the 
remaining eight cases, the postoperative 
hospitalization was delayed because of 
associated injuries. 

Results. In eleven of the fourteen 
cases in this series, sufficient time has 
elapsed to permit judging the late results. 
(Fig. 6.) The postoperative check in two 
cases was made more than si.x years after 
the removal of the patella; in four cases 
within two to four years; in another four 
cases in one year after the operation; and 
in one case after a period of eight months. 
The patellectomy in the remaining three 
patients was carried out too recently to 
permit judging the end results, but the 
progress made in recovery has been very 
rapid and favorable. 
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Ten of the eleven patients obtained 
good functional knees with perfectly free 
joint motion and stability. In five of the 
cases, every test of jjower and motion 
could be met. The patients could hold 
the leg out straight in full extension; 
they could squat fully and with ease on 
the operated leg; they could go up and 
down stairs normally; and they could walk 
long distances with comfort. It was im- 
possible to detect any difference between 
the function and stability on the operated 
side and on the uninjured leg. Four of 
these patients had returned to their 
respective occupations, one as a freight 
handler, another as a railroad laborer, the 
third as a housewife, and the fourth as a 
chicken farmer, in from three to four 
months after the operation. The other 
patient had no occupation. 

In four eases, the quadriceps was not 
so strong as in the normal knee, and there 
was a la.vit}^ of about lo degrees that 
prevented complete extension. Notwith- 
standing, the quadriceps still had good 
power, the flexion movement was normal, 
and the patients reported no disturbance 
of function. The only complaint was that 
the knee buckled occasionally. Three 
of these patients did arduous work, two of 
them in a mill and one in a foundry. 

The tenth patient, aged seventy-seven 
years, had complete motion of the knee 
in both extension and flexion when she was 
examined in one year. However, she had to 
go down stairs a step at a time. 

In the eleventh case, the outcome was 
poor. Flexion of the knee was possible 
to only .the right angle. There was a 
tender area over the bridge between the 
patellar and quadriceps tendons, indicative 
of weakness. 

SUMMARY 

A report has been presented on the 
treatment of fourteen fractures of the 
patella by total excision of the bone. In 
eleven of the cases, sufficient time had 
elapsed to judge the end results. Ten of 
these patients obtained good functional 
knees. The convalescence was rapid, and 


the patients had relumed to work in 
much shorter time than is possible under 
suture fl.xalion methods. 

The procedure is considered to be 
indicated only in certain fractures. It 
offers a solution of trc.-ilmetit in severely 
comminuted fractures, wiu'lhcr recent or 
of long standing, in wiiich under the 
orthodox suture metiiods, the period of 
disability is prolonged and the results 
arc unsatisfactory. lAitcllectomy is also 
indicated in transverse fractures of Ion i; 
standing in which malunfou or non-unioi-; 
has resulted. The method is not recog- 
nized .as the established t atment v)i 
fresh transverse fractures. 
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T he, purport of this discussion is 
^ three- fold: (i) the localization of 
abscesses in the anorectal spaces; 

■ 2') the spread of infection along the 
fascial plane.s of the perineum to definite 
areas, nair fy, the perinephreuin, pelvic 
cavity, thigh, scrotum or labia, along 
tlie spermatic cord and the abdominal 
wall, mtd |,(3) the surgical approach neces- 
sary, to■!^ op the spread of infection and to 
prevent fistula formation. 

The anorectal spaces are classified ac- 
cording to their location above or below 
the levator ani muscles:- L Supralevator 
spaces: (i) pelvirectal; under the peri- 
toneum between the lateral wall of the 
rectum and superior surface of the levator 
ani muscle; (2) retrorectal; under the 
peritoneum, between the rectum and 
sacrum, bounded laterally by the lateral 
ligaments of the rectum; (3) intramural 
(submucous); under the mucosa of the 
rectal wall. //. Injralevator spaces: (i) 
marginal, between the external sphincter 
and the lining of the anal canal; (2) peri- 
anal, between the external sphincter and 
skin; separated from the ischiorectal space 
by the tela subcutanea; • (3) ischiorectal, 
bilateral, beneath the levator ani muscle. 
This space is potentially connected with 
the space on the opposite side both 
anterior and posterior to the anus. The 
levator ani with its enveloping fascia 
forms the main portion of the pelvic 
diaphragm and blends anteriorly with the 
urogenital diaphragm giving an anterior 
projection to the space. Colies fascia 
coming from the scrotum and uniting 


with the posterior edge of the urogenital 
diaphragm separates the ischiorectal space 
on each side from the corresponding 
superficial perineal space which is an 
approach to the suprapubic area. The 
obturator internus muscle at the lateral 
border of the ischiorectal space guards 
the obturator foramen leading to the 
thigh. The tela subcutanea separates the 
ischiorectal space from the perineal space 
and from the skin. Laterallj’- the tela 
subcutanea blends with the gluteus maxi- 
mus muscle and medially with the external 
sphincter.^® Figure i illustrates the anorec- 
tal spaces. 

Anorectal infections begin at one of 
four sites: (i) Anorectal lining; (2) the 
perianal skin; (3) deep glands connected 
with the urogenital tract;^’*® and (4) 
coccyx and sacrum.® 

Anorectal Abscesses Beginning at the 
Lining of the Anus and Rectum. This 
approach accounts for a- predominant 
number of anorectal abscesses. The mucosa 
of the rectum covers the hemorrhoidal 
venous plexuses to the erj^pts of Morgagni 
where it changes to a more resistant type 
of stratified squamous epithelium and 
at the anocutaneous junction it becomes 
skin. 

Like any mechanism, wear and tear 
is greatest where the friction of moving 
parts is greatest. The sphincters, con- 
tracted while at rest, act as a shelf for 
the stool above and expose the mucosa 
to contact injury by solid particles. Patho- 
logical structures act similarly. The volun- 
tary shearing action of the external 


* From the Dep.-irtment of Proctologj-, Detroit Receiving Hospital; a study of seventy-seven cases with the assist 

ance of Howard Keiser, m.d., resident. 
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Fio. I. rns, pelvifcctnl space; nus, rcctrorcctal space; sms, submucous space; iiis, 
ischiorectal space; i'as, perianal space; ms, marginal space; ur, enclopelvic fascia; 
PC, pelvic colon; ao, aorta; ts, tela subcutanca; rit, i>eritoneaI reflection; u, rectum; 
V, vagina; n, bladder; a, anal canal; li^ lateral ligament; c, cardinal ligament; is, in- 
ternal sphincter ni.; Es, external sphincter ni.; i, deep; superficial; 3, subcutaneous; 
LA, levator ani m.; ac, alcock’s canal; 01, obturator internus m. 


sphincter exposes the epithelium of the 
anus to direct abrasion. The pull of the 
levator between the sphincters adds to 
the danger of a break in the lining. The 
crypts of Morgagni are at the same level 
and often become pockets of infection 
which erode through the lining. Foreign 
bodies lodge in the crypts and perforate 
the lining. Prolapsed internal hemorrhoids 
may become thrombotic and form an 
ideal medium for bacterial growth.* 

Foreign body perforation, cryptitis, fis- 
sure, ulcer, stricture and thrombotic or 
eroded hemorrhoids are the common points 
of origin of anorectal abscesses which 
begin within the anorectum. 

Once infection breaks through, a cellu- 
litis ensues. The inflammator}'’ reaction 
often seals the point of entrance. The 
infection spreads outward. Pus forms and 
follows the path of least resistance. The 
spread of infection through the wall of the 
rectum is prevented bji^ the serosa and 
the enveloping endopelvic fascia; but at 


the anus these structures are absent giving 
pus direct access to the anorectal spaces. 
If the spread is upward under the mucosa, 
a submucous or intramural abscess of 
the rectum will form; if the pus breaks 
through between the internal sphincter 
and levator ani (pelvic diaphragm), a 
pelvirectal abscess will result; if this 
occurs in the posterior midline between 
the lateral stalks of the rectum, a retro- 
rectal abscess follows.- When the spread 
of pus is downward under the anal lining, 
marginal and perianal abscesses result. 
If pus breaks through between the levator 
ani and the external sphincter, an ischio- 
rectal abscess forms. Once the ischiorectal 
space is invaded extension may connect 
anj^ other infralevator space. Pus erosion 
from an ischiorectal space through or 
around the medial edge of the levator 
may extend to any supralevator space. 
Pus in one ischiorectal space may extend 
through to the opposite space either in 
front of or behind the anus, forming an 
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Fig. 2 .‘paa, perianal abscess; ischiorectal abscess; sma, submucous abscess; prs, 
peKirccta! abscess; pna, perinc'phritic abscess; pa, pelvic abscess; ta, thigh abscess; 
lo, internal opening. 


H-shaped ora “horseshoe” abscess. Figure Deep Glaixds Connected ivitb the Urogenital 
2 illustrates these pathways. TracU (Fig. 3). Common offenders are 

Anorectal Abscesses Beginning ai tbc the prostate, seminal vesicles, Cowper’s 
Skin. A break in the skin or an infected and Bartholin glands. Prostatic abscesses 
skin gland (sebaceous, sweat or apocrine) commonly rupture into the urethra, but 
are the points of origin. Once through the rupture may occur directly through the 
skin, infection has direct access to the rectahvall and but rarely into the perineum 
perianal space. Rerianally, the teka sub- and the supralevator spaces. Seminal 
cutanea is interlaced with fine muscle vesicle abscesses may rupture directly 
fibers from the external sphincter, but into a supralevator space. Cowper’s gland 
under the skin of the buttock the tela is abscesses, situated beneath the main por- 
interlaced with fatty tissue^® which offers tion of the urogenital diaphragm, have 
but little resistance to invasion of the direct access to the related ischiorectal 
ischiorectal space. Spread from a perianal space. Active involvement of a Bartholin 
space can involve any other space and gland associated with anorectal abscess 
erosion may cause extension in the ano- has been observed. 

rectum to form an internal opening-^ Inflammation of the Sacrum and Coccyx 

Anorectal Abscesses Beginning in the (Osteitis and Periostitis).^ (i) Pyogenic: 
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Fig. 3. 11, bladder; tin, iiroRcnital diaphragm; i*. 
piibe.s; i, to retrorectal .space; a, perianal .space 
to scrotvim or labia; 3, tUrougb Collc's^fascia 
and superficial perineal space to suprapubic 
space; 4, prostate and seniinai vesicle to supra- 
levator space; 5, prostate and Cowper’s gland 
to iscliiorcctal .space; 6, prostate into rectum; 
c, Colic’s fascia; ts, tela subcutanea; n, rectum. 

Suppurative periostitis may begin as a 
simple or as a purulent inflammation. 
The pus is formed in the inner layers of the 
periosteum or between it and the bone. 
The outer layers of the periosteum may 
resist the suppurative process for a long 
time. The accumulation of pus may dissect 
the membrane from the bone and leave 
the latter bare. The pus thus formed may 
remain in this position for a long time, 
be absorbed or become dry and cheesy; 
it may burst through the periosteum and 
lead to abscesses in the soft parts. The 
bone, if separated from its nutrient mem- 
brane, often becomes necrotic and may be 
absorbed. (2) Syphilitic: Syphilitic infec- 
tion may excite a purulent periostitis. 
The bone tissue is usually more or less 
Involved. The gummas may be absorbed 
or may suppurate. (3) Tuberculous: Chronic 
purulent periostitis is frequently asso- 
ciated with the formation of miliary 
tubercles. Abscesses are apt to form in 
and about the periosteum and when 
these are evacuated, granulation tissue 
containing tubercles maj'- develop.® 

Pus may spread from the anorectal 
spaces to the pelvis, perinephritic area, 
suprapubic area, thigh, scrotum or labia: 



excision of skin forni.s exte.i;:d opening; wound 

trc.'itcd :is fistiil.a; incision tliroupli sphincter joining 

e.vtern.'il .'ind intern.'d openings. 

(t) Pelvic abscess may foILw the erosion 
of pus in a pelvirectal space .hrough the 
peritoneum into the pelvic v'l'-. f~' 
Perinephric abscess may folio 
peritoneal spread of pus from a 
abscess to the kidney region.’’ (3) .a- 

pubic abscess not infrequently follows 
extension from an ischiorectal abscess. 
The ischiorectal space is separated from 
the superficial perineal space (under the 
urogenital diaphragm) by the reflection 
of Colics fascia from the scrotum to the 
posterior edge of the urogenital dia- 
phragm. This prevents extravasated urine 
from flowing backward into the ischio- 
rectal space and pus from the ischiorectal 
space from entering the anterior perineum. 
However, when pus erodes through Colie’s 
fascia from an ischiorectal space into a 
superficial perineal space, the further 
spread of pus will be the same as that of 
extravasated urine, which is along the 
spermatic cord to the suprapubic area.’” 

(4) Scrotal or labial involvement may 
result from a perianal abscess by the 
spread of pus along the tela subcutanea to 
the dartos muscle of the scrotum in the 
male or to the labia majora in the female. 

(5) Abscess of the thigh may follow the 
rare erosion of an ischiorectal abscess 
through the obturator foramen.’” 

A case in point at another hospital was 
brought to our attention following autopsy: 

Case No. 7S502 S.M.H. The patient was 
semi-comatose; the historj'^ was obtained from 
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Fig. 5. Isch'' abscess showing internal openings at three diagrainmatic positions; anteroposterior incisions 

drain ahs;'i'ss cavity and create external openings of fistula; second incision extends from internal opening 
' *>'' ■' ■ le, traversing sphincter fibers at right angle; with good drainage, healing occurs from the inside 

• aing internal opening. 


u., ysician. Tlie chief complaints were 
vomiting and inability to urinate. 

A perianal fistulectomy had been performed 
in an office on May 9, 1945. A moderate amount 
of seropurulent e.\udate tvas found in the 
tracts. After three days of apparent uneventful 
recover^'- the patient was unable to urinate and 
3 to 4 ounces of urine were obtained by cath- 
eter. During the following twenty-four hours, 
150 gr. of aspirin were taken for pain. On 
the fifth postoperative day the patient felt 
something “give” while straining at stool. 
He became weak, nauseated and fainted. 
Shock with persistent vomiting followed and 
the patient was admitted to the hospital on 
May 14, 1945. His past history was irrelevant 
e.\-cept for the fistula which had been present 
for ten years. 

Physical examination revealed the tempera- 
ture to be io 3.6(R); respirations 28; pulse 
unobtainable. The skin was moist and cold. 
Heart and lungs were normal. The abdomen 
revealed tenderness in the right upper quad- 
rant and flank; there was no mass or rigidity. 
The back and anorectum were not examined. 
The patient was restless, irrational, cyanotic, 
vomited coffee-ground material and expired 
four hours after admission. 

Autopsy showed that in the perianum there 
were two rather fresh surgical wounds 3 by 
6 cm. and 4 bj"^ 8 cm. In the abdomen, green 
yellow pus was found on either side of the 
rectus sheath to a level 2 cm. below the 
umbilicus; 50 cc. of purulent fluid was obtained 


from the right lower quadrant and the adjacent 
loops of bowel were covered with flecks of 
yellowish pus. Pus was noted in the soft tissue 
surrounding the right spermatic cord and the 
right scrotal sac. Purulent material was noted 
surrounding both psoas muscles, aorta and 
right kidney. On the left side of the hip there 
was a white, indurated, fluctuant area 20 cm. in 
diameter. Palpation revealed crepitation in- 
volving the right side of the trunk. Hank, and 
inguinal region; it extended downward on the 
anteromedial aspect of the right thigh to the 
knee. 

The clinical picture was suggestive of 
abdominal pathology; urinary suppression; 
missed diagnosis due to lack of digital examina- 
tion; the spread of infection along the anorectal 
fascial planes to the inguinal area, scrotum, 
abdominal wall, pelvic cavity, retroperitoneum, 
perinephreum and thigh. 

A review of seventy-set'’en successive 
cases of abscess of the anorectal region 
from the Proctology Service of Dr. E. G. 
Martin at Receiving Hospital in Detroit 
over a period of two years revealed the 
following: 

I. Sex: Males 41, Females 36 


2. Age groups: 
Age: o-io 

10-20 

20-30 30-40 

Cases : 2 

4 

25 

24 

Age: 

40-50 

50-60 60-70 

Cases: 

13 

7 

2 
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3- Type; 

Perianal 28 
Ischiorectal 36 
Supralevator 1 3 

4. Internal opening; 

Present in 28 
Not found in 49 

In eight cases the internal opening 
was due to a pre-existent fistula. Two 
internal openings were found in one 
case. 

5. Seton: used in four cases 

6. Operative Complications; 

(a) A chicken bone was found in two 
cases of ischiorectal abscess; thor- 
ough search did not reveal the 
internal opening (point of origin 
of infection) through which the 
bone left the anorectum. 

(b) Three patients with supralevator 
abscesses were admitted near ex- 
tremis requiring transfusions and 
supportive therapy previous to sur- 
gery. Two recovered; one expired 
on the third day in spite of two 
attempts to secure drainage. 

(c) In two cases of perianal abscess, 
repeat surgery was necessary five 
days later for supralevator abscess. 

(d) In two cases of ischiorectal abscess, 
direct extension was found in the 
superficial perineal space, in the 
scrotum, along the spermatic cord 
and in the suprapubic space; in a 
severe diabetic, extension continued 
up the abdominal wall to the 
lower rib margin but the patient 
recovered. 

(e) The coccyx was removed in one 
case. 

7. Results; (Clinic records were available 
in forty-five cases). 

(a) Fistula: 3 

(b) Inactive Indurated area; i 

(c) Cellulitis; i; subsided without re- 
peat surgery 

(d) Stricture: 2; one ascribed to lym- 
phopathia 

(e) Incontinence; temporary in i; par- 
tial in I 


The diagnostic criteria of anorcclai 
abscesses include fever, leucocytosis, toxe- 
mia and local manifestation. The marginal 
perianal and ischiorectal varieties arc 
self-evident because . of pain, swelling, 
induration and redness. The supralevator 
group offer a more complex picture; pain 
is absent until downward spread has 
reached the sensory nerves of the anus; 
the chief complaint is rectal discomfort or 
fullness; toxemia is apparent; meningismus 
may appear; peritonitis' produces ab- 
dominal pain and ileus; fever is high: 
diarrhea is common due' to c localize^', 
procoto-colitis; palpation ^^ae buttock 
on the affected side offefi' due 

to levator spasm with but litth tenderness; 
the skin is warm; digital examination 
reveals internal heat, induration of the 
rectal wall or bulging and fluctuation. 

Treatment is adequate surgical drainage 
predicated on a knowledge of the anorectal 
spaces and their connecting pathways. 
The process of erosion must be reversed 
to one of granulation. An abscess cavity 
will granulate and heal in an inverse ratio 
to the size of the drainage incision.^’ 
Debridement shortens morbidity; necrotic 
tissue should be excised and not left to 
slough; pockets must be obliterated. Re- 
maining devitalized tissue is manifested 
by a continued toxemia from its absorp- 
tion. Surgical exposure must be sufficient 
to reveal an extension to another space. 

Previous to the drainage of any ano- 
rectal abscess, adequate dilatation and 
thorough search of the anorectum should 
be done to reveal any existent internal 
opening. Crypts, ulcers and fissures are 
common sites of an internal opening. A 
sealed internal opening will usually be- 
come patent by adequate dilatation with a 
bi-valve speculum (spinal anesthesia pre- 
vents disruption of sphincter fibers) aiding 
pus to appear at the Internal opening.^® 
Any irregularity in the anorectal lining 
should be Investigated with a crypt hook. 
Often light scarifying of a suspicious area 
will be rewarded by the appearance of pus. 
If an internal opening is overlooked, the 
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Fig. 6. ;;ievator abscess. Anteroposterior incision througii skin posterolateral to superficial 
eNtorua! sphincter extended upward into abscess cavity by puncturing levator ani muscle 
c( m^iletes fistula formation; superior half of all muscle fibers inside the loop of the fistula are 
d. ided at the first stage; seton placed around the external musele libers and skin. With low 
internal opening the operation may often be completed at one stage. 


skin incision forms the external opening of 
a fistula which may heal with the drainage 
of pus but is prone to redevelop some 
months later. •* An internal opening must 
be extended to the outside unless a 
fistulectomy is planned at a later date. 
An internal opening may be the point of 
origin of an abscess, or it may be the site 
of erosion. As a general rule, the external 
skin incision is made in the same manner, 
whether an internal opening is present or 
not. 

Perianal abscesses respond well to radial 
drainage. Drainage of this type should 
be by elliptical excision of skin rather than 
incision. The radial incision is closed by 
postoperative contraction of the sphincter, 
whereas radial elliptical excision, com- 
pletely unroofing the abscess, maintains 
adequate drainage. Plastic effect and the 
avoidance of nerve injury are the advan- 
tages of radial drainage when contrasted 
to a longitudinal incision lateral to the 
sphincter fibers. 

In 1922, D. C. McKenney advocated the 
treatment of small abscesses as fistulas.^'* 
An Internal opening associated with a 
perianal abscess requires but little added 
surgery. The abscess usually occurs op- 
posite the internal opening. If the abscess 
has not ruptured, anal dilatation will 


cause pus to escape at the site of the 
internal opening. An elliptical excision 
of skin in a radial direction unroofs the 
cavit}^; the connection between the cavity 
and internal opening is confirmed b}' 
probe or peroxide injection. If incon- 
tinence does not threaten (the internal 
opening is rarely deep in ai perianal 
abscess), the interposing sphincter fibers 
are incised at a right angle and the “mu- 
cosa” about the internal opening excised, 
as in Figure 4. 

Ischiorectal abscesses respond best to a 
longitudinal anteroposterior incision (along 
the long axis of the ischiorectal space) 
throughout the length of the abscess. 
When the anus contracts postoperatively 
it retracts the medial edge of the incision, 
pulls the wound edges apart and thus 
maintains drainage. If the entire width 
of the ischiorectal space is involved, a 
lateral extension forming a “x” will 
prevent an overhanging lip under which 
purulent material may collect. The pu- 
dendal nerve, which crosses the space 
from Alcock’s canal to a superficial position 
at the anus, should be protected to avoid 
a flaccid sphincter. 

Counter drainage and button hole drain- 
age are to be deprecated. They invite 
recurrence because they allow a roof to 
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persist over an infected tract; they do 
not lend themselves to adequate investiga- 
tion for extension to other spaces; they 
allow erosion of tissue to continue; they 
lead to an increased incidence of secondary 
fistulectomy. 

Treatment of an ischiorectal abscess 
complicated by an internal opening re- 
quires both an external skin incision and 
one extending from the internal opening 
at a right angle through an involved 
sphincter. Thus two separate incisions 
are made; any intervening skin is thor- 
oughly curetted following debridement. 
(Fig. 5.) Anal dilatation will usually 
reveal pus at the internal opening even 
though it may have become sealed. A 
probe is helpful in determining a con- 
nection. The injection of peroxide of 
hydrogen into an opening with slight 
pressure may disclose a patent opening 
at the opposite end of a tract. 

An ischiorectal abscess may erode 
through Colles fascia deep to the trans- 
verse perinei musculature into the super- 
ficial perineal space of the corresponding 
side and ' may then follow the fascial 
reflections to the scrotum or labia and 
along the spermatic cord to the supra- 
pubic space of the abdominal wall. Such 
extension requires multiple incisions of 
the involved areas. The transverse perinei 
muscles are not divided. Properly drained, 
the wounds heal from within, at times 
leaving a short, completely external fistula 
under the s'kin bridge which can be opened 
later with local infiltration. When too 
great a portion of the sphincter fibers are 
involved in an anterior area, the Internal 
or deep fibers are divided and a seton 
placed around the superficial fibers and 
intervening skin. Later, when the divided 
muscle has reunited, the superficial sphinc- 
ter fibers and skin, encircled by the seton, 
are divided. The wound edges are separated 
dail}'^ thus permitting the wound to granu- 
late and heal. (Fig. 5.) 

Pelvirectal and retrorectal abscesses 
should be drained from without. A long 
incision is placed lateral to the anococcy- 


geal ligament and_pxternal sphincter fibers; 
the levator ani musele is punctiivcd bhmcly 
and the opening widened. 

The surgical treatment I'T pelvirectal 
supralevator abscesses associated with in- 
ternal opening requires sUnincli coumge 
and adherence to principle, .laolcman, 
in his recent article on fistuins, states, 
“Another reason for anal incontinence is 
permitting the inflammatory process fo 
continue without treatment. In so doing, 
much more scar is formed and muscle 
tissue itself is destroyed by the pathologic 
process. ... If the fistula is to be cured, 
all the tissue overlying the fistulous tract 
must be incised whether or not muscle 
intervenes.”" To drain the abscess ex- 
ternally and leave the internal opening 
invites recurrence and deep fistula forma- 
tion. With incision and drainage estab- 
lished through the skin and levator muscle, 
a fistula has been created. Surgical cor- 
rection for the fistula can then be in- 
stituted immediately. There is no need to 
postpone this phase of the operation until 
infection has subsided and a tract has 
formed. With immediate incision of the 
encircled tissue more adequate drainage 
is accomplished resulting in less tissue 
destruction and fibrosis. An incision made 
in the levator tends to close quickly and 
form a bottleneck requiring secondary 
incision; this danger does not exist if 
Immediate incision of the encircled tissue 
is instituted. If the internal opening is 
high and the tract is superior to a major 
portion of the sphincter, a two-stage 
incision with seton may be used. (Fig. 6.) 

Judgment as to the immediate incision 
of the encircled sphincter fibers or the 
two-stage division with seton is dependent 
upon three factors; (i) Evaluation by 
palpation of the percentage of sphincter 
fibers Ijnng superficial to a probe placed 
in the tract as compared to the amount of 
sphincter lying deep to the probe;" 
(2) division of sphincter fibers at a right 
angle; and (3) radical incision permitted 
in the posterior midline with increased 
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conservatism and use of k-ue seton as the 
jintcrlor miJline is approachedd* 

I'lie use of rubber drains implies in- 
adequate surgical drainage. They have 
their indication in • establishing a sinus 
through the levator but do not replace 
passing a gloved finger throughout the 
tract every one or two days.^® Gauze 
packs help to control bleeding the first 
tweny,’-four hours; be^’ond that time thej' 
counteract drainage. 

An adequately drained abscess heals 
promptly. Inadequate drainage manifests 
itself after four days by persistent pain and 
tenderness, indurated wound edges, puru- 
lent discharge, fever and toxemia. If these 
findings are present, drainage has been 
inadequate for one of the following reasons: 
(i) overhanging flap, (2) agglutination of 
the sides of the incision (insufficient separa- 
tion with gloved finger), (3) persistent 
necrotic tissue in the cavit}^ (incomplete 
debridement), (4) e.xtension of infection to 
another space, (5) unsuspected internal 
opening, (6) persistent focus of infection, 
as an infected cocc;^^ or urogenital gland, 
and (7) systemic disease such as tuber- 
culosis, sj'philis, diabetes or Bacillus Wel- 
chii infection. 

SUMMARY 

Infection gains entrance to the ano- 
rectail spaces from the anorectal lining, 
the skin, the glands of the urogenital 
tract or an infected cocej'x and sacrum. 
Pus localized in the anorectal spaces to 
form abscesses, spreads along fascial planes 
to definite areas, namely, the perinephreum, 
pelvic cavity, thigh, scrotum or labia, 
along the spermatic cord and the ab- 
dominal wall. Treatment is radical drainage 
to the outside. Emphasis is placed on the 
search for an internal opening previous 


to surgical drainage. As a general rule, 
the external skin incision is made in the 
same manner whether an internal opening 
is present or not. If an internal opening 
can be demonstrated, external drainage 
alone will be followed b}" fistula. To avoid 
fistula formation, internal openings are 
included in the surgical correction of the 
abscess, following the same rules as apply 
to fistula. Surgical drainage should be so 
radical that reliance need not be placed 
on rubber drains or gauze packs. 
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DISTAL ECTOPIC PREGNANCY* 

IMPLANTATION OF THE OVUM IN THE CERVICAL MUCOSA 

Paul Schneider, m.d. 

NEW YORK, NEW YORK 


U NDER normal conditions the corpus 
uteri, vested with a mu'cosa espe- 
cially suitable for the requirements 
of pregnancy, provides the exclusive ground 
for placentation ; the isthmus which is 
incorporated at an early time into the 
cavity harboring the fetal sac, serves only 
for the attachment of the membranes; the 
cervix has nothing to do either with the 
membranes or the ovum. In pregnancy it 
serves to occlude the uterine cavity towards 
the outside; during parturition it forms a 
part of the birth canal. 

Under e.xceptional and rare circum- 
stances, however, the fertilized ovum may 
embed itself in the mucosa of the isthmus 
or of the cervix. Although the nidation in 
the isthmus is, no doubt, a pathologic one, 
it is not to be regarded as ectopic; since by 
its very nature the isthmic mucosa repre- 
sents a corporeal mucosa, differing from the 
actual endometrium corporis by its lesser 
development and a certain functional 
weakness. The cervical mucosa, on the 
other hand, differs basically from the 
mucous membrane of the corpus and 
isthmus. It does not pass through phasic 
changes and is in no way equipped to 
nourish the ovum or to fulfill the other 
requirements which the growing fetus 
demands of the maternal tissue. For this 
reason this tj'pe of pregnancy is a true 
ectopic pregnancy and as against the 
ectopic pregnancy proximal to the uterine 
body, to be termed distal ectopic preg- 
nancy. This designation is furthermore 
justified by the fact that the pathological 
changes associated with this ectopic gesta- 
tion are fundamentally the same as those 
of a tubal pregnane}^ consisting in destruc- 
tion of its nutrient medium and an almost 


regularly premature termination by inter- 
nal or e.xternal rupture of the gestation sac. 
The structure as well as the topographical 
position of the cervix, however, bring about 
differences which are conspicuous especial], 
on viewing the clinical picture. 

Theoretically, the possibility of implan- 
tation of the ovum in the cervix was 
acknowledged for a long time, but its 
actual occurrence was considered improba- 
ble and not proved. Ahlfeld and Aschoff 
were of the opinion that although the oc- 
currence of a cervical pregnancy must be 
accepted as possible, still, up to 1904, no 
proof had been given to show that the ovum 
could have been implanted in the cervical 
mucosa after having passed the internal os. 
Likewise Pankow stated in 1927 that a true 
cervical placenta, implying that the ovum 
was exclusively and completely lodged in 
the cervix, and that the primary implanta- 
tion took place there, too, has so far never 
been obser\Td with certainty. In Davis’ 
Gynecology of 1934 we find the following- 
statement: “Cervical pregnancy is an al- 
most unbelievable phenomenon, but, never- 
theless, a few cases have been reported.” 

It was the publication of a case of a two 
months old pregnancy in the portio vagin- 
alis cervicis uteri in 1926 which enabled me 
for the first time to establish evidence that 
an implantation of the ovum in the cervix 
actually does occur. On reviewing the 
literature existing at that time about sixty 
cases of pathologically distal pregnancies 
were found. We were surprised that in none 
of these cases had an exact proof of exclu- 
sive cervical placentation been ofl'ered. 
Shortly before this, Mueller arrived at the 
same conclusion in a critical review of 
literature. In 1942, a case of cervical 


From the Gynecological Service of the Beth Israel Hospital, New York, N. Y. 

526 



VoL. LXXII, No. 4 


Schneider — Ectopic Pregnancy AmeJcanJoumai of Surgery 527 


pregnancy, published below, came to ni}'^ 
knowledge, which induced me to look into 
and check the entire pertinent literature 
since 1926, to see how far evidence of a 
primary cer^•icaI implantation could be 
accepted from the existing descriptions. 
From a total of thirty cases published as 
cervical pregnancies, I believe that I am 
able to show that there are ten cases of 
provable cervical implantation. These cases 
together with the one published here and 
the one observed by me previously — alto- 
ether twelve — form the basis for the 
present observations on cervical implanta- 
tion of the ovum. 

CASE REPORT 

This was a patient of Dr. Kurt Frachtmann, 
of New York, who has kindly permitted me to 
present the case. 

On February 12, 1942, he was called to a 
patient because of severe vaginal bleeding. The 
patient was a forty-year old woman who, to 
date, had been essentially healthy, and, above 
all, had never had any gynecological disturb- 
ance. Once, seventeen years previously, she had 
had a normal delivery. During the last year 
she had had sexual intercourse without contra- 
ceptive precautions. Menstruation had alwaj’^s 
been regular, every four weeks and of four 
days’ duration. The last normal menstruation 
had occurred on December 20, 1941, had been 
of normal duration and of normal amount. In 
spite of the cessation of menstruation in Janu- 
ary-, the patient felt well. The skipping of 
menses was mistaken by the patient for a 
sign of menopause. 

On February 12, 1942, about seven weeks 
after the last menstruation a vaginal hemor- 
rhage started suddenb^ about noon, not 
preceded by cramps and not associated with 
any otlier symptoms. The flow was from 
the start heavier than a menstrual period. 
The patient, therefore, went to bed and 
called the doctor. When the family phj^sician 
saw her two hours after the hemorrhage had 
started, the under-sheet was alreadj^ soaked with 
blood. In view of the violent bleeding, and of 
the fact that a period had been missed, the 
doctor assumed an ordinary abortion and 
called the gjmecologist without having exam- 
ined the patient vaginally. 


The gynecologist saw the patient three hours 
after the onset of the hemorrhage. She was a 
delicate, fairlj'- well nourished woman, resting 
quietb’’ in bed, apparently, in shock from 
hemorrhage. The skin was pale and cool to 
touch. The forehead was covered with perspira- 
tion. The pulse was 130 and thready. There 
was a puddle of blood between the thighs. 

On vaginal examination the vagina was dis- 
tended with blood clots. The cervical orifice was 
open two fingers, and the cervical rim was 
thin. One gained the impression of a crater 
within the cervix, reaching upwards 2 to 3 
cm. The wall of the crater felt firm and in some 
places even hard. At one spot (between 6 and 
9 o’clock) a tumor-like growth was palpable, 
firmly attached to the cervical wall, and friable 
on its surface. A vigorous manual exploration 
of the crater was avoided in order not to 
irritate the apparent source of the bleeding 
any more. 

The patient was immediately transferred to 
the hospital, and orders were given by tele- 
phone to have the operating room ready for a 
vaginal packing. A preliminary diagnosis of 
endocervical, disintegrating, profusely bleeding 
tumor was made. 

After arrival of the patient at the hospital, 
the bleeding became less profuse. On bimanual 
examination an enlarged and anteflexed uterine 
bod}'' could be felt. The consistency was 
normal, rather hard. The adnexa and para- 
metria were normal. 

On inspection, the vagina disclosed a mod- 
erate amount of liquid blood along its walls. 
The uterine orifice was dilated 2 or 3 cm., and 
its margin was thin and smooth. The cervical 
walls were grasped with three vulsella and 
pulled downward and apart. The inside of the 
cervix became clearly visible. The cersdx was 
filled for the most part with a disintegrated, 
tumor-like, blood imbibed mass, about the 
size of a walnut. The base of the tumor reached 
downward close to the uterine orifice, from 
which it was separated only by a i to- 2 mm. 
wide, pale mucosal area. To the left and above 
the tumor one could reach with a probe into 
the upper part of the cervical canal, passable 
by a Hegar probe No. 5. The distance between 
the external cervical orifice and the beginning 
of the canal above the tumor was 4 cm. and 
between the external orifice and the fundus 
uteri, 8 cm. The base of the tumor was grasped 
bj’- two clamps and the tumor was forcibly 
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orifTcnnn isthmi internum, i.e., the transi- 
tion of the tubular portion into the tri- 
angular slit of the corporeal cavity. Look- 
ing at a frontal section through the 
uterine cavity in its premenstrual stage, 
the increase in thickness of the mucosa 
-.v--' 'orly developed in the isthmus, is 

‘’S' in this part, caused by the 
Urahcc of a functional layer, 
I , picai » \c corporeal mucosa. Aside from 
tliese macroscopically visible character- 
istics, the demarcation of the isthmus 
towards the corpus, as well as towards the 
cervix, can be verified only microscopically. 
The isthmus is lined with a sort of mucosa 
similar to that of the corpus, but with 
important and obvious diirerenccs which 
need not be discussed in detail at this point. 
The phasic change of the isthmical glands 
is rudimentary in comparison with that in 
the corpus. The isthmic mucosa remains 
almost the same low layer even during the 
menstrual cycle, and in no way joins in the 
formation of a nidation bed. In the gross 
the isthmus forms a unit with the cervix, 
but histologicallv it forms a unit with the 
corpus. 

Isthmus in the Pregnant Uterus. In 
pregnancy, too, the development of the 
isthmic mucosa lags far behind that of 
the corpus. The decidual reaction of the 
isthmus is generally very scanty or may be 
completely absent. The morphologic unity 
of the isthmus with the cervix is regularly 
abandoned at an early stage of pregnanc^g 
whereby the tubular isthmic segment 
becomes gradually unfolded, forming ulti- 
mately the lower pole of the breeding cavity 
harboring the fetal sac. Though it is still 
claimed by many that the unfolding starts 
only from the fourth month, investigations 
by Stieve have proven that the unfolding 
of the isthmus starts as early as the third 
month and is complete at the end of the 
third month. The unfolded isthmus is then 
known as the lower uterine segment. 
Macroscopically, its demarcation towards 
the cervical canal is now definitely possible 
in that the unfolding stops abruptly at the 
orificium cervicis internum. Histologically, 



Fig. 3. Pregnant uterus two to three montlis sirowing 
thin mucosa in lower uterine segment (istlimus) 
(according to M. R. Sclimidt). 

the isthmus can be delimited towards the 
cervix proper at any time during preg- 
nancy, exactly as in the non-pregnant 
uterus. Upwards, against the corporeal 
mucosa, however, the demarcation of the 
isthmus after its absorption into the 
corporeal cavity is harder to demonstrate. 
When a decidual reaction in the isthmus 
is absent, a difl'erentiation between the 
thick gestational endometrium and the 
thin isthmic mucosa is clearly apparent 
even macroscopically. (Fig. 3.) The ability 
to difierentiate between isthmus and cor- 
pus, however, varies widely and becomes 
problematic even on microscopic examina- 
tion, with progressing pregnane}^ 

IsOmnc Placenta. If occasionally this 
area of mucosa becomes the site of a 
placenta, and the structure of the mucosa 
is thereby changed to a great extent, an 
exact delimitation between the isthmic 
and corporeal mucosa becomes almost 
impossible. However, such a placenta can 
unquestionably be recognized as an isthmus 
placenta on account of its location at the 
lower pole of the uterine cavity. Formerl}^ 
it was thought that one would be able, on 
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Fig. 4. Diagrams of Cases i to 12. i, i, Otto; n, 2, d’Aprilc, 3, Fearl, 4, Fraclitnian, 3, Ghcorgiu, 6, Ginipel- 
son, 7, Schneider, 8, Stresoff; iii, 9, Gergcly; iv, 10, Szentch, ii, Meyer; v, 12, Steinbiss. 


account of certain external signs, regarded 
as characteristic, to determine the bound- 
ary between the isthmus and corpus, even 
when the microscopic examination failed 
to do so. These signs included the course of 
the circular vein, the reflection of the 
peritoneum and the site of the entrance of 
the uterine artery. Thorough investiga- 
tions, however, have shown that these 
characteristics are unreliable. Furthermore, 
the fact that a contraction ring or even a 
larger contracted portion of the uterus can 


be distinguished above the isthmic placenta, 
can in no way be used as a demarcation 
line between isthmus and corpus. 

From these considerations it follows that 
a placenta, priniaril^f developed within the 
isthmus, having its origin in the implanta- 
tion of the ovum in the isthmic mucosa, 
cannot practically be differentiated from a 
secondary isthmic placenta originatin 
from the corporeal mucosa and trespassin 
secondarily on the isthmus, once the 
placenta spreads over a large area. 
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Cervical Placenta. The conditions are 
similar in the case of cervical placenta. The 
gross anatomical site of the placenta in the 
cer\ ix, the rim reaching far do^Yn, close or 
right dovn to tlie external orifice, permits 
the exclusion of any doubt in the diagnosis 
of this rare placental site. The establish- 
ment :_of the fact, however, that the 
placsnta is situated in the cervix, is not 
sufficient to anWer the question of a 
cervical implantation of the ovum in the 
affirmative. This is only possible, as 
already mentioned, if the placenta tion is 
completely and exclusively limited to the 
cervix. It turned out in the study of the 
literature that in cases of placentas de- 
veloped bejmnd the third month of gesta- 
tion, it was impossible to prove that the 
upper limit of the placentation lay within 
the cervical mucosa. Once the development 
of the placenta has progressed so far that 
the isthmus is, for the most part, involved 
in the chorionic invasion, we are no longer 
justified in terming the cervical placenta 
a primary cervical placenta. In the inexact 
interpretation of the concept of cervical 
placentation lies, in 1115^ opinion, the most 
frequent cause for misunderstanding, when 
the question of cervical pregnancy conies 
up for discussion. We should not desig- 
nate as a cervical pregnancy a preg- 
nancy which, on account of its gross 
anatomical appearance apparently lies in 
the cervical portion of the uterus, but only 
that kind of pregnancy which originated 
through implantation of the ovum in the 
cervical mucosa (sometimes called true 
or primary pregnancy). 

Corpus — IstJmxiis — Cervix Placenta. As 
in the first series of distal implantations of 
the ovum, reviewed up to the year 1926, 
we find in the cases of alleged cervical 
pregnancies published since, a considerable 
•number 'which ought to be put into the 
group of corpus-isthnius-cervix-placenta 
(listed in Table iii). It may be strongly 
emphasized at this point that the possibil- 
ity of a primary cervical implantation 
with- consequent proximal extension into 
the corporeal mucosa in a number of these 


cases, should not be denied nor can it be 
ruled out. The following three typical 
cases of this group demonstrate that these 
cases can in no way be considered as 
cervical implantations, because of lack of 
evidence of a total and exclusive placenta- 
tion in the cervix. 

1. Crousse published a case as a cervical 
pregnanej^ which bled to death in the third 
to fourth month of gestation after separation 
of the placenta. The postmortem examination 
of the uterus revealed without difficulty that, 
although the placenta reached distally right up 
to the external orifice, it extended upward 
beyond the isthmus and into the corpus. As in 
so many similar cases, a histological verification 
of the boundaries of the placentation was not 
even attempted. 

2. Reist described the case of a five-months 
old cervical gestation wliich terminated by 
miscarriage. The digital exploration of the 
uterine cavity after removal of the fetus re- 
vealed changes which were reconstructed in a 
drawing. The cervix formed a huge, loose, thin- 
walled sac, above which a firm, thick-walled 
uterine body, the size of a fist, could be felt. 
Although any anatomical verification of the 
cervix-corpus boundar}'- is lacking, this case is 
presented bj’’ the author as a case of “rare 
ectopic pregnancy in form of graviditas cervi- 
calis primaria.” In contrast to these two cases 
representative of a group not examined ana- 
tomically, but classified as cervix-corpus pla- 
centa, there is one case of histologically 
e.xamined cervix-isthmus placenta. 

, 3. Kleiner reports a two to three-months old 
pregnancy, in which the uterus had to be 
extirpated on account of a severe hemorrhage. 
The clinical picture as well as the far distal 
site of the placenta suggested the possibility 
of a primary cervical pregnancy. The micro- 
scopic examination, however, disclosed defi- 
nitely that the placentation had trespassed 
the area of the cervix upward, and had involved 
the entire isthmus. 

Cervical Implantation. The placental 
site in the cervix may not or may onl}- 
bareh' trespass the boundary between the 
cervix and isthmus if the development of 
the placenta is to be correlated to an 
Implantation of the ovum in the cervix. On 
the extirpated or postmortem specimen the 
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microscopic evidence of this boundarj^ is 
indispensable for the diagnosis of a cervical 
pregnancy. In case of an early pregnancy 
situated in the distal portion of the cervix, 
and accessible only to clinical exploration, 
the presence of an intact upper portion of 
the cervix-isthmus-canal is sufficient, if 
considered in connection with the other 
observations (age of pregnancy, size of the 
ovum, measurements). 

TABur, 1 

PROVED CERVICAL IMPLANTATIONS 


Author 

Year 

I. Schneider 

1926 

2. Stresoff 

1927 

3. Stcinbiss 

1928 

4. Meyer 

1929 

5. Szentch 

1933 

6. Otto 

'934 

7. Gheorgiu .and Protopopesku 

'935 

8. Gergely 

'935 

9. Gimpelson 

1936 

10. D’Aprile 

'937 

1 1. Fc.arl 

'945 

12, Frachtni.'in 

1946 


The twelve cases of cervical implantation 
meeting such requirements are listed in 
Table i in the order of their time of publica- 
tion. Table ii includes those cases to which 
a certain probability of being cervical 
pregnancies may be ascribed on account of 
clinical observation. In these cases, how- 
ever, anatomical examinations are com- 
pletely lacking, or those presented are 
insufficient. 

Table ii 

CLINICALLY POSSIBLE CERVICAL PREGNANCIES BUT 

WITHOUT Anatomical Evidence 
Author 

1. De Michele . 

2. Tropca (first case) 

3. Bolaffi 

5. SchUrger 

6. Wittrin 

7. Studdiford (second case)* 

* This case of Studdiford, according to luy persona! 
belief, represents a fairlj' certain case of a cervical 
implantation because of the fact, not known to occur 
in any other condition, that there was a rupture into 
the vaginal fornix. Since, however, the case lacks any 
other anatomical data except (i) pregnancy in the 
cervix and (2) rupture into the vagina, I did not venture 
to classify it as a proven cervical implantation. 

Pathological Anatomy. Upon attempt to 
give a comprehensive picture of the patho- 
logical anatomy of cervical gestation, it 


must be emphasized that this prosc.ntaiit'n 
suffers from the shortcomings o!' loo U'w 
observations and froin the rogrct.t.abic f.ict 
that the reports on histological cxaniina- 
tions are short and incqmplrlo. Sy.s'tema tic 
investigations of this fare ihrm of prog- 
nanej' are almost completely lacking. The 
existing findings are furthermore inade- 
quate because they are, by nature, con- 
fined to microscopic examinations of the 
placental bed following separation of the 
ovum, at which time the tissue to be 
examined was disarranged through forma- 
tion of hematoma and other injuries. The 
histologic examination of a case of intact 
cervical pregnancy in an early stage, is 
still lacking. 

Table hi 

CORPLS-ISTIIMCS-CERVL': PLACENTAS 

Author 

1. Jolkin 

2. Giinsb.'iucr 

3. Tropcii (second c.nsc) 

4. Kleiner 

5. Vaudcsc.il 

6. Andrei 

7. Croussc 

k T.irleton 

9. DcsiroUe 

10. Reist 

11. Studdiford (first c.isc) 

The more distally in the cervix the 
pregnancy is located and the earlier the 
time it comes to our attention, the more 
convincing and simple is the proof of 
cervical implantation. More than half of 
the cases reviewed here are observations 

Table tv 

CERVICAL ABORTION 

Author 

1. Hyslop 

2. Biicialli 

of pregnancies in the vaginal portion of the 
cervix between six and eight weeks old. 
However, there was also a case of a twelve- 
weeks old pregnancy in the vaginal portion 
(published by Gergely). The remaining 
cases concern cervical pregnancies of ten 
to twelve weeks, which reach upwards to 
the isthmus. 

Dividing the cervix for descriptive pur- 
poses into anterior, posterior and two 
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]:nera'i vvalls, we find only in one single 
case the site of , the pregnancy in the 
anterior waii tOttoJ.' In all other cases the 
posterior and lateral walls of the cervix 
were involved in the placentation, with the 
exception of two cases (Gheorgiu, Meyer), 
in which annular placentation was observed. 
This distribution of the placental site is 
in contrast to the one in the corpus where 
anterior and posterior walls are equally 
often included as sites of implantation. 

Arranged according to age and topo- 
graphy, the twelve cases of cervical preg- 
nancy can be comprised in the following 
five groups (Fig. 4) : 

1. Case of Otto: The most distally located 
pregnancy ever observed is described by Otto, 
situated in the anterior cervical lip. It was a 
six-weeks old pregnancy which, like a tumor, 
expanded the anterior wall of tlie A'aginal por- 
tion, forming a cherry-sized nodule. This e.x- 
tremely distall}’- situated ovum had, at the 
time of the observation, perforated into the 
vagina througlr a lentil-sized opening, causing 
a severe hemorrhage. The amputation of the 
vaginal portion and its histological examina- 
tion by serial sections disclosed an e.xclusive 
and complete placentation within the cervix. 

2. Cases of Aprile, Fearl, Fracbhnann, Gheo- 
rgiii, Gimpelson, Schneider, Sti-esow: This group 
includes the majority of cases here described, 
and presents what might be considered the 
typical picture of cervical pregnancy. These are 
the cases of six to eight-weeks old pregnancies, 
almost exclusively, or for the most part de- 
veloped within the vaginal portion of the 
cervix. The site of the placentation reached 
downward right to the external os (or within 
I to 6 mm.) and was separated above from the 
corpus cavity by an intact isthmic canal. In 
four cases this was proved bj'' clinical observa- 
tion which disclosed above the site of placenta- 
tioh the presence of a canal either closed or 
open to a Hegar probe No. 5. In two cases of 
this group, histologically examined after ex- 
tirpation of the uterus, the isthmus appeared 
free of chorionic elements. In one case (Fearl) 
a statement could not be found regarding a 
cervical-isthmic canal above the ovular bed, 
nor was the upward boundary defined histo- 
logicalljv Nevertheless the pregnancy has to 
be considered as confined to the vaginal por- 


tion of the cervix from the following facts. The 
cervix was enlarged to a tumor filling the whole 
vagina. The tumor consisted of a thin shell of 
cervical tissue and enclosed the fetal sac which 
reached right down to the external os. As the 
fetus was found to measure 15 mm. in length, 
corresponding to an age of seven weeks, the 
external dimensions of the ovum could hardlj^ 
have exceeded 40:35 mm. and, therefore, must 
have been lying within the distal portion of 
the cervix. 

At the time of observation, in five cases the 
fetal sac was still intact within the cervix; in 
the remaining two cases there was onb'^ a 
hemorrhagic, friable tumor present in the cer- 
vical canal, the true nature of which became 
evident only after microscopic examination. 
On clinical examination, the vaginal portion 
was in all cases spherically or pear-shaped dis- 
tended, and grown to the size of an egg. Aside 
from the case of Fearl in which the placenta 
was moderateb'^ adherent, and from my own 
case, in which the complete and well preserved 
ovum could be removed without difficulty from 
the surrounding cervical wall, all other cases 
had the ovular tissue firmlj’- anchored in the 
wall and could be separated from their bed 
only with great difficulty or not at all. The 
defect remaining in the cervical wall was each 
time like a crater, and was as impressive as 
the thinning of the cervical wall in the center 
of the placentation. On recalling the anatomi- 
cal picture of the case we observed twenty 
years ago, two features stand out strikingly. 
The first was the presence of a canal lined 
with a pale mucosa pro.ximalh'^ adjacent to the 
hemorrhagic bed of the ovum in the portio; 
the other, the perplexing fact that the ex- 
amining finger within the cervical cavity and 
the palpating thumb within the vaginal fornix 
could almost touch each other, and were sepa- 
rated onN by a paper-thin cervical wall. This 
thinning of the fibromuscular wall which would 
necessarily have led to a rupture into the 
vaginal fornix within a very short time, had 
pregnane}'- continued, has also been pointed 
out in other cases. For instance Stresow re- 
ported this thinning at the same site, and 
Gimpelson and Steinbiss on the posterior wall 
of the cervix, immediately before its rupture 
into the cul-de-sac. The trabecular structure 
at the base of the destroyed cervical wall has 
likewise been pointed out by some authors 
(Schneider, Steinbiss, Meyer). 
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3. The ease of Gergely is a twelve-weeks old 
pregnancy, also exclusively situated in the 
vaginal portion of the cervix. The patient was 
seen ciglit days after she had sufl'ered an injury 
(fall on coccyx). At that time the vaginal por- 
tion was enlarged to a list-sized tumor. The 
anterior wail of the portio was of normal thick- 
ness, the posterior wail was thinned out to 
2 to 3 mm. A tear, 9 cm. in length reached in 
the posterior cervical wall from the external os 
to the posterior vaginal fornix. The cavity of 
the ovum within the vaginal portion was sepa- 
rated from the cxu’ity of the rctrolle.xed uterine 
hodv by a canal passable by a Megar probe 
No.”?. ■ 

4. The cases of Szenfeb and A/trer arc, in 
contrast to the preceding eases, characterized 
by the fact that the pregnancy was predomi- 
nantly situated in the upper portion of the 
cervix. In the ease of Szenteh it was a cervical 
pregnancy o\’er eight weeks old, which on 
vaginal examination could be felt as a protru- 
sion the size of a goose egg, to the right of and 
below the enlarged uterine liody. The vaginal 
portion proper was apparently not involved. 
The pregnant cervix was ruptured into the 
abdominal cavity, the tear, 2 cm. long, taking 
place in the posterior wall. The case was ex- 
amined histologically and it was reported that 
the whole fetal sac lay in the cervical canal. 
Only an abstract of the original paper was 
accessible to me, and this does not give any 
clues on the kind of determination of the upper 
boundary of the cervix. However, as a rupture 
of the cervix at so earlj' a stage of pregnancy 
is not known, except in cervical implantations, 
and as all signs of the description speak, in 
favor of a cervical pregnancy, this case should, 
to my mind, be recognized as a cervical 
implantation. 

The second case of this group (case of h’lej'er) 
presents the furthest developed pregnancy in 
the upper part of the cervix, confined com- 
pletely and exclusively to the cer\dx itself, as 
shown on histological investigation. This was 
a twelve-weeks old intact cervical pregnanc3’’, in 
which the vaginal portion, though shortened, 
was preserved and continuous with an oval 
body corresponding in shape and consistencj' 
to a three months’ gestation. Placed above this 
tumor, the uterine body could be palpated. As 
a result of a thorough microscopic e.\'amination 
of the extirpated organ, evidence was estab- 
lished to the effect that the placentation did 


not enter the isthmus. ' proof ih' a placenta- 
tion solely restricted ■ the cervix has not 
successfully been ofl'ered in any case of ccrrdcal 
placentation of more than three month’s 
gestation. 

5. Although the case of Stcinbiss would lit 
into one of the above groups on account of its 
topography, it should be classified by itself 
because the clinical history was very indefinite. 
The case was recognized as a cervical pregnanev 
only on postmortem, and then underwent a 
thorough anatomic-histologic work-np. There 
was a 4 to 3.5 cm. round, for tlic most part 
siiarp-cdgcd defect in the tissue of the posterior 
wail of llic cervix, reaching in depth riglit down 
to the peritonemn, and seeming on the verge 
of rupture. Proximally the isthmus was in- 
cluded to a small extent in the placentation. 
This, however, was so insignificant in com- 
parison with the defect in the cervix that the 
case can, without hesitation, be considered one 
of cervical implantation. 

% 

Histology. Histologic investigations on 
the early Implantation of the ovum and its 
development within the cervical mucosa 
are completely lacking to date. This may 
be due to the fact that ova burrowing in 
the cervical mucosa supcrricially, are often 
destroyed (by hemorrhages into the ovum 
bed) and extruded as a whole. It is only 
when the villi, after penetration of the 
mucous membrane have invaded the 
musculature, that the ovum is attached 
more firmlj* and harder to separate. This 
would explain why ova up to the sixth 
week have not been observed, being ex- 
pelled at an early stage with relatively insig- 
nificant and not characteristic symptoms. 

The true cervical pregnancy shows all 
the characteristic signs of an ectopic gesta- 
tion caused by the inability of the parent 
tissue to provide an adequate bed for the 
developing ovum. Like the mucosa of the 
tube, the cervical mucosa does not undergo 
definite gestational changes or decidual 
transformations. Occasionally, under the 
influence of gestational hormones, the 
formation of decidual cells may take place 
at the portio, in the presence of erosions, in 
cervical polyps and in tlie inflamed cervi- 
cal mucosa. In the absence of inflammatory 
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signs, ho^vc^e]•) tli ' pearance of decidual 
reaction in the cerv in the course of cor- 
poreal pregnancy seems to be rare. Stieve, 
who has done the most thorough investiga- 
tions regarding the conditions in the cervix 
in normal pregnancy, reports that he never 
came across definite decidual cells in the 
cervix. Howe^•er, like the tube, the cervical 
mucosa produces decidual cells, single 
and in larger groups, as an efl'ect of hor- 
monal and local reaction, once the ovum 
has embedded itself there. In no case of 
microscopically examined cervical preg- 
nancy is the statement lacking that decidual 
cells were observed. Definite decidual 
reaction can be found in the immediate 
vicinity of the ovum, especially in the 
stroma at the peaks of the mucosal folds. 
(Figs. I and 2.) In my own case large 
plaques of decidual cells in units were 
found in the cervical mucosa at the periph- 
ery of the site of the placentation, while 
in the central parts, where the mucosa 
was mostly destroyed, no decidual ceils 
could be seen. This reactive cell formation, 
produced through the presence of the 
ovum, can in no way be considered equal 
to the transformation of the endometrium 
into a true decidua gravidltatis. Today it is 
generally thought that the thick decidual 
la3^er in the mucosa corporis first takes 
care of nourishing the ovum as long as 
it is in the histotrophic stage. The second 
important function of the corporeal decidua 
consists in building a protecting wall 
against the invading, tissue-dissolving, 
chorionic villi and mobile trophoblast 
cells, as soon as the second stage, the 
hemotrophic stage of feeding the ovum sets 
in. At this stage the chorionic villi absorb 
the nutritive elements from the maternal 
blood after erosion of the maternal vessels. 
The decidua basalis endometrii represents 
a regulating factor of the adequately func- 
tioning maternal tissue, checking the reck- 
less, destroying advance of the villi. 
Through the production of an antitryptic 
enzyme a balance of powers is effected 
which prevents the invasion of the tropho- 
blastic masses into the depth of the mucosa 


and musculature of the wall. As a conse- 
quence of the lack of this protective 
device in cervical pregnancy, the tissue 
surrounding the ovum is digested and 
destroyed without inhibition, exactly as in 
tubal pregnancy. In all cases examined, 
specifically with this point in mind, the 
deep penetration of the proliferating chori- 
onic villi into the fibroniuscular layer of 
the cervix could be established micro- 
scopically. We found the cervical wall 
infiltrated by large trophoblast cells, rich 
in protoplasm, partly in chains, partly 
isolated, particularly abundant around the 
vessels. Not their mere presence but their 
remarkably large number presents the 
pathognomonic status. Aprile sees the villi 
invading the blood vessels and the muscu- 
lature. Otto observes the cervical muscu- 
lature in the vlcinit}^ of the . ovum bed 
strongl}^ interspersed b}" chorionic villi and 
described young, well preserved chorionic 
villi within the lumen of the vessels of the 
cervical tissue. Steinbiss finds chorionic 
elements in all layers and villi implanting 
themselves deep in the musculature. The 
defect of the tissue thereby produced, 
already macroscopically very impressive, 
resembles the destruction of the tissue 
brought about by a malignant tumor, for 
which cervical pregnancy is occasionally 
mistaken. Neither with tubal pregnancy 
nor with placenta accreta do we come 
across such penetrating, circumscribed de- 
fects of tissue, confined to a relatively small 
area, as occurs in cervical pregnancy 
through the melting away of the thick 
cervical wall adjacent to the ovum. The 
vessels of the cervix show fibroid degener- 
ation of their wall and infiltration by villi 
and trophoblast cells. The lumina of the 
vessels are considerabi}" dilated and en- 
gorged with blood. The fibromuscular 
tissue of the cervix occasionally shows 
edema, swelling, fibroid degeneration, ne- 
crosis, hemorrhage, and small cell infiltra- 
tion. With the tapping of larger vessels, 
especially with the erosion of arteries, the 
gestation sac gives way under the increased 
hemodynamic pressure and a flow occurs 
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through the external orifice towards the 
outside. Hemorrhages caused in this way 
can be found at an early stage in the 
clinical history of some patients. With 
further development of the ovum, its 
attachment to the ground of the implanta- 
tion cavity becomes more intimate and the 
opening of large vessels is necessary to 
bring about the separation of the entire 
ovum. These large vessels are numerous in 
the deeper layer of the cervical wall. With 
their erosion, hematoma forms around the 
ovum and interruption of pregnancy b}'^ 
abortion takes place (internal rupture of 
the gestation sac). The second possible 
ending of cervical pregnancy is that the 
wall destroying growth of the chorion 
towards the periphery leads to a complete 
consumption of the ovum bed and to a 
perforation of gestation towards the out- 
side (external rupture of the gestation sac, 
cervical rupture). Of the twelve cases of 
cervical pregnancy mentioned, four were 
intact at the time of their observation, five 
terminated b}' internal, and three by ex- 
ternal rupture of the gestation sac. 

Decidua Sympathica. The uterine mu- 
cosa in cervical pregnane}’' reacts to the 
presence of a live ovum with the formation 
of a decidua sympathica, as it nearly 
always does in ectopic pregnancy. But we 
find only in six cases microscopical exami- 
nations carried out in this respect. In four 
cases a typical decidua was present. In the 
remaining two cases none was found, 
explained by the fact that between ter- 
mination of the pregnancy and the histo- 
logical examination of the specimen, two 
and four weeks, respectively, had elapsed. 

Clinical Symptoms. In search of char- 
teristic symptoms of cervical pregnancy 
before the occurrence of severe hemor- 
rhage, it must again be emphasized that 
clinical records are still more scarce than 
anatomical data. Regarding preceding ges- 
tations all possibilities are presented in 
the cases of cervical pregnancies. With 
most women one or more pregnancies had 
preceded, some of which had terminated 
with a spontaneous abortion and some 
with a delivery in term. Only in one case 


(Meyer) the present pregnancy was the 
first. Some women complained of pain in 
the lower abdomen or back, while in some 
cases the first weeks of pregnancy were 
symptomless. Most frequo'i tly one comes 
across statements of irregular bleedings 
after cessation of the menstruation; for 
example in the case of Aprile, hemor- 
rhages occurred fourteen days after the 
skipped menstruation. Irregular, slight 
hemorrhages starting in a later stage were 
frequently observed. In my own case, 
cyclic menstrual bleedings continued in 
no connection with bleedings from the 
ovum bed. In the end, it was always the 
violent hemorrhages following the com- 
plete separation of the ovum or the 
rupture of the cervical wall which led to 
medical intervention. 

Diagrwsis. Of special interest is the 
variety of diagnoses which were made 
before knwoledge of the true facts of the 
cases. If the pregnancy in the vaginal por- 
tion of the cervix happened to be observed 
at a time at which ,the ovum was not yet 
separated from its surrounding, then the 
right diagnosis of cervical pregnancy was 
made (Gimpelson, Stresow). If, however, 
the case was examined after separation 
of the ovum, but still during its retention 
within the cervix, then the first impression 
was that of a cervical abortion (Schneider, 
Aprile). If on thorough examination a 
violently bleeding, crater-like defect was 
found in the cervical wall, the retained 
hemorrhagic ovular remnants were not 
recognized as such, and the obvious di- 
agnosis was malignant, cervical tumor 
(Aprile, Gheorgiu, Frachtman), The preg- 
nancy that ruptured through the anterior 
cervical lip was first referred to the hos- 
pital as a bleeding varicose vein of the 
portio (Otto). In the hospital the diag- 
nosis changed to that of a cervical meta- 
stasis of a chorion epithelioma, and the 
uterine cavity was searched for the pri- 
mary source of this disease. The rupture 
of the cervical pregnancy into the abdomi- 
nal cavity was misinterpreted as ruptured 
tubal pregnancy (Szenteh). A blood mole, 
attached all around the cervical wall in 
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the course of cervical pregnancy, aroused 
the impression of a .necrotic fibroid (Ghe- 
orgiu). In the patient of Steinbiss who 
died of A secondary h,emorrhage four weeks 
after completed abortion, an autopsy was 
performed in an institute for Forensic 
Medicine^ because of suspected criminal 
abortion, and not until then was the right 
diagnosis of cervical pregnancy made. 
The lease exposes the occasional forensic 
significance of distal ectopic pregnaneje 

Differential Diagriosis. In consequence 
of the multiformity in which the cervical 
pregnancy may appear, no generally valid 
rules for diagnosis can be given. One is 
easily misled to take a cervical pregnancy 
for an abortion of a corporeal pregnancy 
into the cervix, which it resembles to a 
certain degree on digital exploration. In 
the differential diagnosis of a cervical preg- 
nancy versus a cervical abortion, one has 
to keep in mind that in the case of an 
abortion from the uterine cavity into the 
cervix, violent, painful uterine cramps 
and hemorrhages preceded the eomplete 
separation of the ovum. At the time when 
the abortion is essentially over, but the 
external os has not opened and a con- 
tracted body can be felt above the dilated 
cervix, no essential hemorrhages or pains 
are present. On the other hand no uterine 
cramps accompany cervical pregnancy, 
and hemorrhage is increased by digital 
examination, or brought about by it for 
the first time. While in cervical abortion 
the elastic pressure of the dilated cervical 
wall has the tendency to expel the re- 
tained ovum through the external orifice, 
in cervical pregnancy no such tendencies 
exist, in consequence of the severe damage 
to the fibromuscular wall of the cervix. 
Beyond that the ovum is mostly held 
tight within the cervical canal by the 
chorionic villi deeply anchored within the 
wall. 

Heniorrhage. Whether a cervical preg- 
nancy terminates spontaneously, be it by 
rupture of the extremely thinned cervical 
wall, be it by internal rupture of the 
gestation sac (abortion), or whether it is 
interrupted artificially, the leading, and 


most alarming symptom is always the 
violent hemorrhage associated with it. 
While the blood supply of the non-preg- 
nant cervix is already abundant, in nor- 
mal corporeal pregnancy a considerable 
increase in size and a new formation of 
vessels in the cervix takes place at an 
early stage, as Stieve has demonstrated. 
The presence of the growing ovum and 
the development of the placenta in the 
cervix naturally causes a strong local 
hyperemia. The inability of the maternal 
tissue to resist the villi leads to an unin- 
hibited and reckless opening of the blood 
-vessels. The direct insertion of the placenta 
into the muscularis, without interposed 
mucous membrane, results in an unphy- 
siological and inadequate separation mech- 
anism of the placenta, typical of ectopic 
gestation and of placenta accreta. The 
lack of a phj'siological vascular occlusion, 
as consequence of the damaged and de- 
fective musculature of the cervical wall, 
the fibrinoid degeneration of the vascular 
wall and the loss of elastic elements in 
the vessels associated therewith, favor in 
every imaginable respect a violent, acute 
and life-endangering hemorrhage in the 
moment of rupture of the gestation sac. 
The same factors are to be made respon- 
sible for the defective thrombus formation 
in the vessels, which, in some cases can 
lead to severe hemorrhages weeks after 
expulsion of the ovum (Schneider, Gimpel- 
son) and even to fatal secondary hemor- 
rhage (Steinbiss). 

Therapy and Result. The spontaneous 
rupture of a cervical pregnancy through 
the anterior cervical lip (Otto) was cured 
by amputation of the cervix, and the 
spontaneous rupture into the pouch of 
Douglas (Szenteh) was successfully treated 
by a supracervical amputation of the 
uterus. In the case of Gergely the ex- 
tremely thinned and dilated posterior 
wall of the portio ruptured after the 
patient had fallen on her coccyx. The. 
hematoma that consequently developed 
was only removed eight days after this 
mishap and hemostasis was achieved by 
tight packing of the cervix. The patient 
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died fourteen days, later of an ascending 
peritonitis. In the case of Meyer, (the 
three months old pregnancy in the upper 
portion of the cervix) scctio par\’a was 
attempted for the purpose of artificial 
interruption of tire pregnancy. The hemor- 
rhage in the course of operation could not 
be stopped by packing or b}' clamps. Only 
by extirpation of the uterus, leaving the 
lowest portion of the cervix, could the 
hemorrhage be checked and the patient 
cured. In all other cases a violent hemor- 
rhage took place during or . immcdiatelj' 
after removal of tlie ovum or of the re- 
maining fragments of the ovum, whlch,- 
in the case of Gheorgiu necessitated the 
extirpation of the uterus. In the remaining 
cases the hemorrhage could be stopped by 
packing and ligatures, sometimes only 
after repetition of the packing during the 
following days. In the cases of Schneider 
and Gimpelson, life-endangering second- 
ary hemorrhage occurred after two weeks 
caused by detachment of the Avascular 
thrombi, which in my own case could be 
cured by packing, and in the case of 
Gimpelson througli extirpation of the 
uterus. Only in one case, not under medical 
care (Steinbiss) a fatal secondary hemor- 
rhage from eroded vessels of the site of 
piacentation, occurred four weeks after 
spontaneous abortion. 

Etiology. The same consideration with 
regard to the etidlog^^ of cervical preg- 
nanc}'’ taken into account twent}' years 
ago, can still be brought forth today. 
Between fertilization of the ovum and 
its implanting, several days elapse, dur- 
ing which the ovum passes through the 
so-called maturation for implantation; only 
at the end of this period is the ovum 
capable of penetrating into the maternal 
tissue as a result of the development of 
its Invasive powers. This implantation 
term depends on a certain degree of 
differentiation of the ovum. The matur- 
ing process takes place mainly during 
the downward passage of the ovum through 
the tube. The presumed time of this proc- 
ess is scA^en to ten daj^s. 

The site of implantation is determined 


by two principal fact rs; llw itr.npo nf 
the traA'cl of the OA'um aivJ liic duraiam 
for the ripening for imj>timlaiii)n. Lnder 
normal conditions, free tr:iscli:'>y of the 
ovum and maturing process for imp'uita- 
tion arc synchronized in such a wa^ that 
at the time the ovum has gained iu im- 
plantation maturit}', it is located exactly 
in the uterine body. If a shifting of cither 
of these factors against the other 'takes 
place, it results in a pathological nidation. 
If the transport of the fertilized ovum is 
delayed or suspended by obstacles Avithin 
the course of the ovum, the pathologically 
proximal insertion of the ovum takes place. 
The same is bound to happen on normal 
passage but too early onset of implanta- 
tion maturity. If, hoAvever, the travel of 
the ovum is accelerated and the implanta- 
tion maturity normal, or if the traveling 
time is normal but the maturation de- 
layed, the prerequisites for a pathologically 
distal insertion of the ovum arc present. 
The implantation maturity is a function 
of the ovum; the travel of the ovum is a 
function of its environment. One may 
assume that the implantation maturity is 
subjected only to a narroAv range of 
A'ariation as it is a biologically and phylo- 
genetically deeply rooted process. The 
transportation of the ovum on the other 
hand, secured by the peristalsis of the 
tube, the contractions of the uterus and 
the ciliary current of the epithelium of 
the mucosa is more subjected to A'aria- 
tions. Hoav often a defect of these func- 
tions or an obstruction of the tube leads 
to a proximal ectopic pregnancy is Avell 
knoAvn. Excess in the other direction, i.e., 
too rapid transportation of the ovum 
leads to a pathologicallj' distal implanta- 
tion of the ovum. 

The OAmm is, so to speak, not dis- 
criminative in the choice of its implanta- 
tion ground. Having gained the adequate 
inA^asiA^e poAA'er at the time of implantation 
maturit3% it implants itself on the surface 
of the mesenterium as aa^cII as on the 
serosa of the uterus, on the OA^ary as aa'cH 
as in the tube and cerAucal mucosa. ^Yhile 
for the occurrence of a pathologically 
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proximal inaertioivQf the ovum, conditions 
impairing i's transport form the most 
frequent cause, for the causation of a 
pathologically distal pregnancy, especiallj'- 
a disl’lil ectopic, the possibility must be 
left opgii that the ovum becomes caught 
by a delayed implantation maturity oc- 
curring in an expIosion-Iike manner in 
the last moment just before its extrusion 
from the uterus. 

CONCLUSION 

Herewith an attempt has been made 
for the first time, to put together the 
anatomical and clinical data of distal 
ectopic pregnancy on the basis of a 
relatively small and inadequately described 
number of cervical pregnancies as given 
in the world literature. Particularly in 
Anglo-American literature, only one case 
of cervical pregnancy can be found pub- 
lished recently by Pearl. The present 
case observed by Frachtmann is the 
second of its kind in American literature 
definitely proven as cervical implantation. 
It would be extremely desirable to have 
cervical pregnancies recognized in their 
early stage and the diagnosis supported 
bj* thorough anatomic-histological investi- 
gation. Our knowledge of this rare and 
interesting gestation type, almost alwaj-s 
associated with- violent symptoms, would, 
thereby, be put on a broader basis. 
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S URGICAL literature is replete with 
articles concerning various tj^pes of 
materials used for sutures and liga- 



Fig. I. Gastrointestinal anastomosis performed 
with nylon, forty-eight hours postopcrativcly. 


tures. Since the detailed description of the 
“silk technic” by Halsted* in 1913, there 
has been constant controversy regarding 
the relative advantages and disdavantages 
of absorbable versus non-absorbable suture 
materials. Until some ideal material is 
discovered, having the absorbability of cat- 
gut sutures, and the relatively low tissue 
reaction of non-absorbable sutures, each of 
these materials will continue to have its 
exponents. 


With the introduction of nylon, a syn- 
thetic product, there was presented a 
substitute for silk, for which various advan- 
tages were claimed; (i) greater tensile 
strength; (2) greater elasticity; (3) more 
constant uniformity in diameter; (4) 
smoother surface; and (5) less reaction in 
tissues. 

The results of several investigations have 
been reported using nylon in skin, muscle 
and fascia. - 

The present studj- is concerned with a 
comparison of silk versus nylon as suture 
material in intestinal anastomosis, and with 
an evaluation of the safety in the use of 
nylon. 

experiments 

Procedure. The experimental proce- 
dures were carried out on eight healthy 
dogs. These were divided into two groups 
with four animals in each group. The usual 
aseptic operating room technic was em- 
ployed. Nylon was used in Group i, and 
silk in Group u. 

Each material was used in performing a 
two-layer gastroenterostomy. A moisture 
and serum-proof braided nylon suture, 
measuring 0.006 inches in diameter,* was 
used in Group 1. This corresponds to a No. 
0000 catgut suture. A similar braided silksu- 
ture,** of the same diameter as the nylon, 
was used in Group n. Correspondingly 
heavier grades of the same materials were 

* “C Deknatcl surgical nylon suture. 

** fC Deknatcl surgical silk suture. 
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Fig. 2. Gastrointestinal anastomosis performed \vitli silk, forty-eight hours 

postoperatively. 


used in closing the peritoneum, fascia, mus- 
cle and skin. 

Post operatively, the animals were treated 
symptomatically and were given the usual 
parenteral fluids. After forty-eight hours 
they were offered a soft diet, and then 
other foods were given as tolerated. The 
animals were sacrificed at different inter- 
vals postoperath^ely, namely, forty-eight 
hours, ninety-six hours, nine days and 
thirty days. The organs were examined 
grossly and sections were taken from vari- 
ous regions of the anastomoses for micro- 
scopic studies. 

Finduigs. Operative: It was found that 
nylon, whether wet or dry, seemed to main- 
tain its body texture better than did silk. 
It handled more easily and was less likel}’ 
to break during the process of tying. The 
postoperative course of the animals was 
uneventful, with no apparent discomfort 
or rise in temperature beyond the usual 
expectations. 

Postmortem. On gross examination of 
the anastomosis, peritoneum, fascia, mus- 
cle and skin in each of the animals, there 
was no significant difference that could be 
attributed to the type of material em- 
ployed. The anastomotic stoma were intact 
in all animals. Those autopsied at forty- 


eight and ninety-six hours showed a mild 
degree of serosal congestion with occasional 
slight ecchjmiotic areas, attributable to the 
relatively recent operative manipulation. 



Fig. 3. Stoma of gastrointestinal anastomosis 
performed with nylon, ninetj'-six hours post- 
operatively. 


(Figs. I and 2.) The intact, well healed 
stoma of the ninetj'-six hour n^don ana- 
stomosis is shown in Figure 3., Those 
animals which were examined after nine 
days and thirty da3'S showed well healed 
anastomoses. (Figs. 4, 5, and 6.) 
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Fig. 4. Gastrointestinal anastomosis performed with nylon, nine days post' 

opc natively. 


The microscopic findings of* the anasto- 
moses with both silk and nylon were as 
follows; “Sections through the anasto- 



Fig. 5. Stoma of gastrointestinal anastomosis per- 
formed with h5'lon, nine days postoperatively. 


moses show suture material in both the 
submucosal and muscular layers of the 
gastrointestinal wall. In view of the fact 
that many of the sectioned strands of 
suture were lost in the process of prepara- 
tion of the slides, the sutures are repre- 
sented by only a few persistent strands of 
material, with an adjoining clear area, the 
latter representing the previous site of 
the lost fragments. Directly surrounding 
* Reported by Dr. S. H. Polayes, Department of 
Pathology, Cumberland Hospital, Brooklyn, N.Y. 


the clear zone there is the zone of reaction. 
In the 48-hour and 96-hourTnylon speci- 
mens, there is a typical early[foreign body 




Fig. 6. Gastrointestinal anastomosis performed with 
nylon, thirty days postoperatively. 

reaction, with a moderate infiltrate of poly- 
morphonuclear leucocj’tes and occasional 
round cells. The silk specimens of the same 
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Fig. 7. Section through Intestinal anastomosis. Fig. 8. Section tlirough intestinal anastomosis, 
showing nylon suture in place with early . showing silk suture in place with early poly- 

polymorphonuclear leucocytic response, forty- morphonuclear leucocytic response, forty- 

eight hours postoperatively. eight hours postoperatively. 



Fig. 9. Section through intestinal anasto- Fig. 10. Section through intestinal anastomosis 
mosis showing nylon suture in place with showing nylon suture in place with typical foreign 

subsiding acute cellular response and be- body reaction in later stage with foreign body 

ginning round cell infiltrate, ninety-six giant cell formation and early encapsulation of 

hours postoperatively. suture by fibrous connective tissue, nine days 

postoperatl vcly. 

intervals show a similar reaction. There encapsulation of the suture by fibroblastic 
is no discernible qualitative or quantitative tissue reaction. (Fig. lo.) In these latter 
difference in the degree of reaction to either specimens as well, there is no discernible 
of the materials used. (Figs. 7, 8, and 9.) qualitative or quantitative differences be- 
The latter specimens, namely, 9 days and tAveen the reactions to silk and to nylon.” 
30 days, show changes characteristic of Conclusions. On the basis of this experi- 
foreign body reaction in its later stages, ment, one may conclude that: (i) Nylon 
There is replacement of the polymorpho- may be used as a substitute for silk or 
nuclear cells by round cells and plasma catgut in gastrointestinal anastomoses; and 
cells. The oldest specimens show beginning (2) nylon produces approximately the same 
giant cell formation, with an attempt at degree of tissue reaction as does silk. 
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COMMENH'S 

Why substitute nylon for silk? Assuming 
that both arc readily available and the 
costs of these materials are comparable, it 
was decided to determine whether there 
are any practical advantages of nylon over 
silk. The following physical properties of 
both these materials were then studied and 
compared: (i) surface smoothness, (2) 
tensile strength, and (3) elasticity, or 
degree of elongation. 

Surjace SmoolJmess. Microscopic ex- 
aminations were made of both silk and 
nylon sutures. These revealed silk to have 
minute hair-like projections extending from 
its surface, whereas nylon was perfectly 
smooth. 

Tensile Strength. This was determined 
by suspending the material to be tested 
between two jaws which were then pulled 
apart at the rate of 12 inches per minute. 
The tensile strength (breaking load) was 
read at the point of rupture of the material. 
Silk and nylon of various diameters were 
tested in the above manner, with the fol- 
lowing results: 


Suture 

No. 

Diameter 

(inche.s) 

i 

1 

Tensile strength 
j (pounds) 

1 

Difference 

1 Per Cent 

Silk 

Nylon 

c 

0.006 

1.23 

1.65 

34 

2 

0.014 

6.90 

6.22 

lO 

5 

0.023 

15.98 

16.65 

4 

6 

0.028 

19.20 

24.90 

29 

8 

0.033 

27.80 

31.83 

'4 


Note that No. 2 silk had a greater ten- 
sile strength, but in all the other diameters 
nylon was the stronger. 

Elasticity or Degree oj Elongation. Prob- 
ably more important than tensile strength 
is the elasticity, or degree of elongation, of a 
suture before it breaks. Assuming a suture 
has a tensile strength of 10 pounds, it will 
then break when this pull is exerted upon it; 
however, before breaking, it will stretch to 
its end point of elongation. In tying a knot, 


the surgeon exerts a certain pull in tighten- 
ing it. If the puli is greater than the ' *isilc 
.strength of the suture, the suturt/ Vill 
break only, however, after being luuy 
elongated. Thu.s, the elongation of a suture 
acts as a .safety factor in preventing it froi 
breaking. The greater the degree of clong.' 
lion, the less the likelihood of the suture 
breaking. Elongation tcst§ were performed 
to compare silk and nylon. The degree of 
elongation before breaking was determined. 
These tests were performed in a manner 
similar to that used in determining the 
tensile strength with the following results: 




Elongation 

(El.'isticity) 


Suture 

Diameter 


Difierence 

No. 

(inches) 

Silk ! Nylon 
Per Cent ; Per Cent 

Per Cent 

C 

0 . 006 

25 19 


2 

0 014 

15 10 


i 

0.023 

16 5 i 23.5 

4= 

6 

0 028 

23. ”3 j 30 0 

22 


0.033 

24.2 2-. 45 

13 


Note that except for suture size No. C, 
nylon shows greater elasticity than silk in 
all of the sizes tested. 


CONCLUSIONS 

1. Nylon may be used with safety as 
a substitute for silk in gastrointestinal 
anastomoses. 

2. Nylon produces approximately the 
same degree of tissue reaction as docs silk in 
intestinal anastomoses. 

3. Nylon has a smoother surface than 
silk. 

4. Nylon has greater tensile strength 
and greater elasticity than silk in most 
thicknesses.* 
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MANAGEMENT^ OF SHARP POINTED FOREIGN BODIES IN 
THE GASTROINTESTINAL TRACT=^ 

R. Russell Best, m.d. 

OMAHA, NEBRASKA 


T he history of an individual having 
swallowed one or more sharp-pointed 
foreign bodies and the portrayal of 
these foreign bodies by .v-ray examination 
usually bring some consternation to the 
attending physician or surgeon. As a rule 
those who have had the greatest experience 
in the management of such cases advocate 
careful observation and non-surgical treat- 
ment while those with only an isolated 
experience tend to favor surgical inter- 
ference. There is no doubt that a sharp- 
pointed foreign body, and especially such 
complicated structures as an open safety 
pin, is a potential hazard for bowel per- 
foration. An experience in which twelve 
young adults in a period of six weeks swal- 
lowed foreign bodies in an attempt to shirk 
their strenuous duties in a disciplinary 
training center seems worthy of relating. 
To have hospitalized these individuals and 
performed abdominal operations with a 
short or prolonged period of convalescence 
would only have been acceding to their 
wishes as it would have given them some 
respite from their strenuous assignment. 

There are certain inherent dangers 
from a sharp-pointed foreign body passing 
along the gastrointestinal tube and man- 
euvering its way through the narrow pas- 
sageways of the pylorus, duodenojejunal 
junction, ileocecal valve, colon fle.xures 
and sigmoid areas; and some anxiety 
is experienced by the attending surgeon 
who realizes that .simple gastrotomy, ileo- 
tomy or colotomy with modern surgical 
technic carries very few dangers. In 
private practice, the expense of hospi- 
talization and operation is an economic 
factor; but in the management of men from 
disciplinary training centers in the military 


service or penal institutions of civilian 
life, it is desirable that such Individuals 
do not escape arduous tasks or confinement 
for the special comforts of hospitalization 
by their overt acts. If escape for several 
individuals is accomplished, such a prac- 
tice ma}^ assume epidemic form and 
therefore conservative management with- 
out hospitalization is most desirable. 

The mechanism of sharp-pointed in- 
struments passing through the velvety 
mucosal-lined gastrointestinal tube with- 
out penetrating and perforating the tubal 
wall is based on the factor of bowel wall 
trigger reaction, resulting in a firm con- 
traction of the muscular wall which 
rejects the foreign body in most instances, 
provided no firm solid wall is backing 
up the other end of the sharp object. 
Rarely are the intestinal contents suffi- 
ciently firm to prevent backward dis- 
lodgment as the stimulated segment con- 
tracts, and the firm contracting wall 
makes it more difficult for the point to 
pierce the intestine. Again, if the point 
of the foreign bod}' escapes contact with 
the wall and is directed into the lumen, 
the advancing ring of inhibition permits 
easy progress along the intestinal tract. 
In our e.xperience, sharp-pointed objects 
always made slower progress traversing 
the Intestinal canal, which is probably 
based on the premise that when the point 
contacts the intestinal wall and sets up 
repeated contraction rings, retardation 
in passage is the result. Ordinary sewing 
needles, with both ends quite sharp, were 
slower in passage than the larger, closed 
safety pin. The larger single pointed 
nail passed more rapidly than the sewing 
needle but slower than the closed safctv 


* From the Department of Surgerj-, University of Nebraska College of Medicine, Omaha, Nebraska. 
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Fig. 1. Open safety pin in lower sig- 
moid. passed without incident. 
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Fig. 2. Open safety pin in descending colon, 
passed without incident. 


pin. Naturanj', other factors do enter 
into the rapidity of travel, such as the 
thickness or length of the object and 
individual intestinal activity. Our ob- 
servations and data show that after the 
foreign bod}^ travels bej'ond the splenic 
flexure, its passage through the descending 
colon and sigmoid is rather rapid. The 
fecal consistency as well as gravitj'' may 
plaj^ a part in this progress. The exit of 
these sharp pointed bodies through the 
anal canal is most remarkable as no 
patient in this series complained of annoj-- 
ing distress as the object was beino' 
expelled. Following are individual case 
reports and remarks. 


CASE REPORT 

Case I. D S. T. In this first case observe 
“ prisoner claimed that he ha. 

accidentally swallowed a straight sewing needi 
while repairing his clothing. He was seen abou 
twenty-four hours following this incident am 
.x-rays revealed a sewing needle in the smal 
intestine. He was kept in the hospital abou 
fifteen days before .v-rays proved the complet. 
passage and exit of the needle. 

Case n. Kb N. This patient arrived a fev 
days before the first man was discharged fron 
the hospital. He might be considered a veterar 
at deliberately swallowing foreign bodies as he 


had had a prex'ious experience elsewhere five 
months before. The knowledge that his col- 
league was receix'ing satisfactory’ hospitaliza- 
tion^ at a hospital temporarily assigned to 
receive patients from the center probablv en- 
couraged him in his second offense. At his 
first experience he had been operated upon 
^d a safety pin was remox^ed from his stomach. 
This soldier arrived at our hospital about 
twenty-four hours after swalloxving another 
safety pin. A -rays rex^^ealed an open safety pin 
m the jejunum and because of the pain of which 
he complained and the apparent abdominal 
x\ all rigidity, operation seeing advisable. Upon 
opening the abdomen it w’as found that the 
point of the pin had penetrated the intestinal 
wail and was just beneath the serosal layer. An 
attempt to close the pin or manipulate it along 
the jejunum gave one the impression that it 
was snagged in the wall of the jejunum. An 
attempt at backwmd displacement resulted in 
a twisting or turning of the pin and the point 
^peared through the serosa of the intestine. 

jejunal xvail was then incised and the 
safety pin removed without further incident. 
Although this was only the second case in our 
series, the repetition of this individual’s at- 
tempt made us alert to the possibility of a 
deliberate act and he was transferred back to 
the stockade in about one week. 

Case ni. A. R. B. This patient had been 
-x-raj’ed at another hospital two months previ- 
ously for having swallowed a nail. He claimed 
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Fig. 3. Open safety pin on right side and Fig. 4. A ten-pennj' nail and portion of 
a closed safety pin on left side. The a safety razor blade in the transverse 

closed safety pin appeared to make colon. No dilhcultj' was experienced, 

much more rapid progress. 

that he saw the nail in the picture and that so low that he had forgotten he had been in 
he was dismissed from the hospital in a few this same hospital one week before because of 
days without operation. He was .v-rayed at a backache and. that anteroposterior and 
our hospital because of the history' of this pre- lateral films of the spine had been taken. These 
\-iously swallowed foreign body and the com- .v-rays revealed no foreign bod3^ A'-rays taken 
plaint of abdominal distress. There was no on his second admission to the hospital revealed 
evidence of a remaining nail. About ten days a rather large staple in the sigmoid. He was 
later he reentered our hospital, stating he had returned to the stockade without operation, 
accidentally swallowed a safety pin. A^-ray Two days, later an -v-raj'' revealed no evidence 
revealed an open safetj' pin. Because of con- of the staple. There was no doubt that he had 
tinued distress (probably not present), he was prevaricated regarding the time when he 
operated upon and an open safety pin was swallowed the staple. 

removed from the cecum. Attempts to close the Case vi. V. S. On the following day, an- 

pin within the lumen of the colon were unsuccess- other soldier was admitted from the stockade, 
ful because of its very strong spring action. This claiming that on the previous day he had acci- 
third case in about three weeks substantiated dentally swallowed two safety pins. A-ray 
our impression that these acts were deliberate revealed one open safety pin near the hepatic 
and that there would be other cases in the flexure and a closed pin in the region of the 
future. descending colon. On the following daj^ .v-ra^’' 

Case iv. \V. T. B. Two days after the study revealed that both pins had been ex- 
admission of Case III, another soldier from the pelled from the colon. 

same stockade was admitted to the hospital. Case vii. L. A. R. The same day that Case 
claiming that he had accidentally swallowed vi was admitted, this soldier was brought to 
two needles while sewing. A'-ray revealed two the hospital with the story that he had swal- 
needles, one in the small intestine and one in lowed a safety pin two days previously. A-ray 
the large intestine. The following day the revealed a closed safety pin in the rectum and 
-v-ray study Avas repeated and onlj" one needle he was prompth’- returned to the stockade, 
remained, it now being in the rectum. The Case auii. J. H. Several daj's later, another 
patient was imniediatelj" returned to the stock- soldier was admitted from the stockade. A^-ray 
ade without further incident. revealed an open safety pin in the transverse 

Case v. F. P. B. On the same day that colon and a closed safety pin in the sigmoid. 
Case IV Avas admitted, another soldier prisoner The closed pin passed the next day but the 
entered the hospital claiming that he had acci- open pin Avas someAvhat sloAA'er in its journey 
dentally SAvalloAved a staple six months previ- through the sigmoid. Four daj^s later it had 
ously. Unfortunately, his intelligence leA'el AA'as been expelled Avithout incident. 
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Fig. 5 . A rather InrRe staple tlescendinf; 
ihrouRh the sipmoicl; passed without inci- 
clent. 

C.\SE IX. J. D. Several clays later this pa- 
tient was aclniittccl from the same disciplinary 
training center. He was .v-rayed and a nail, a 
piece of twisted wire and portions of a razor 
blade were identified in the intestinal tract. 
Their progress was followed and five days later 
they were no longer seen on the .v-ray films. He 
was told that he would be discharged that 
evening. Then he proceeded to swallow four 
straight pins which he had concealed. He was 
discharged in spite of this act. Two days later 
he was returned to the hospital for .v-ray 
study and the film revealed that. he had added 
a closed safety pin to the collection. All of 
these were passed without further hospitaliza- 
tion or incident. 

Case x. N. J. The following day, another 
soldier was brought into the hospital stating 
that he had swallowed a number of pieces of 
glass. This was authenticated by several other 
prisoners. There was nothing to be seen on the 
.v-ray film and he was returned to the disciplin- 
ary training center without incident. 

Case xi. F. G. This prisoner claimed that 
he had swallowed a nail five days previously. 
He was checked by .v-ray and the films were 
negative for a foreign body. He regretted that 
he had swallowed it and feared reporting the 
matter but his greater fear of the consequences 
forced him finally to seek medical advice. 

Case xn. G. P. This prisoner soldier from 
the same disciplinary training center was 
.v-rayed on the day he stated that he had 
swallowed a piece of barbed wire. The wire 



Fig. 6. A coil of Ivirlictl wire wliich trav- 
ersed tile intestinal tract. 


was visible on the film but the patient was 
returnctl to the stockade. Three days later he 
swallowed a staple and two pieces of wire. By 
this time we had initiaterl the plan of having 
fellow prisoners guilty of the same act search 
their own stools or the other prisoners’ stools 
for the foreign bodies. All of these foreign 
bodies were recoverctl from the stool in this 
case. Soon after this plan of stool searching was 
initiated, the epidemic came to an end. 

Foreign bodies reach the gastrointestinal 
tract as a result of accidental or intentional 
means. Those classified as intentional occur 
in individuals who arc side show freaks, 
arc in an abnormal mental state, have 
suicidal tendencies, or are escapees, pris- 
oners of various types desiring to escape 
punishment or work by creating a need 
for hospitalization and operation. In in- 
dividuals who have swallowed foreign 
bodies, whether children or adults, alarm 
is caused by the story or history rather 
than symptoms. In two of these twelve 
cases, operation seemed indicated and 
was successfully performed. However, after 
our six weeks’ experience with this group 
of individuals and review of the cases, 
we are inclined to believe that in one ol 
these cases — the second case — we were 
misled bj' the patient’s shrewdness in 
establishing a picture which simulated 
early perforation. 
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The usual tix-^tment for sharp-pointed, 
bodies which ha\e been swallowed and 
have passed into the stomach or intestines 
is watchful waiting }with careful observa- 
tion and repeated fluoroscopic or .v-ra}' 
examination. Only occasionally will opera- 
be indicated. Bowel penetration or 
, ' Dn evidenced by abdominal ten- 

deii-, nuscle rigidity, changes in pulse, 
tempera Lure and • blood count would be 
an indication for abdominal exploration. 
If the sharp-pointed foreign body remains 
stationary for over twenty-four hours 
after leaving the stomach, very detailed 
observation of the patient is indicated. 
If it remains stationary beyond forty- 
eight hours, one should seriously consider 


that the sharp point has engaged in the 
intestinal wall. Laparotomy should then 
be carried out and an attempt made to 
release the foreign body. There seems to 
be no need for special diet during the 
period of observation, although mineral 
oil in small amounts several • times a 
day may seem indicated to prevent ob- 
stipation in the distal half of the colon. 
Surgery should not be instituted on the 
history alone but only on appearance of 
threatening signs and symptoms of per- 
foration, or when there is more than a 
twenty-four to forty-eight hour delay 
in the passage of the object at any point 
along the gastrointestinal tract. 


Correction: In an article by Dr. Harris and Dr. Feigen published in our 
August, 1946 issue, the authors wish to draw attention to an error they 
made on page 278. The sentence directly under the illustration in the second 
column should have read: **There is sonie question, however, as to whether 
ever}'' lymp'hocytoma which appears to be invasive and to show mitotic 
figures is clinically equally malignant.” 



WHY HERNIAS RECUR 
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T he surgeon’s primary contern while 
operating for a hernia, in spite of any 
technical refinements, is whether there 
will be a recurrence. It is a dogmatic soul 
indeed who, after operating for a hernia, 
can reply in the negative. The surgeon who 
can devise technics which are proof against 
any or all varieties of recurrence is well 
nigh worthy of the Nobel Prize. There are 
causative factors which are largely beyond 
his control and sometimes bejmnd his 
virtuosity as a surgeon. 

In the latest literature the statistical 
average of primary recurrences varies from 
0 to 20 per cent. With the secondary variety 
the average is even higher. Indirect in- 
guinal hernias which occur in early life are 
not as commonly recurrent as the direct 
variety or saddle bag (pantaloon) hernias 
which are frequent in the older age group in 
which we find poor muscular and aponeu- 
rotic tissues. 

An epigramatist once remarked that 
nothing is so constant as change. This is 
especially true of the pendulum of opinion 
regarding recurrences in hernial surgery — 
the incidence, causes,, prophylactic and 
reparative measures. It is well known, for 
example, that there is wide divergence of 
view even among prominent surgeons re- 
garding the architectonics and myody- 
namics of the lower abdominal, inguinal 
and femoral areas. 

One of the problems which plagued an- 
cient anatomists and surgeons was Nature’s 
apparently faulty “architecture” at and 
including the abdominal or deep inguinal 
ring. In our own dajr many anatomists and 
surgeons are equally puzzled regarding 
the myodynamics of the deep inguinal ring 
and seek an answer to the questions: “Is 
the mechanism of the ring a shutter or a 


NEW YORK 

A'alve?” There are renowned proponents of 
each view. Manifestly, the correct answer 
to the question has a bearing on the success 
or failure of a technic utilized in a specific 
operation for indirect inguinal hernia. 

THE OLD VIEW 

The abdominal muscles prevent undue 
bulging of the abdomen, but they do not 
hinder the escape of the abdominal con- 
tents in the form of a hernial protrusion. 
The transversalis fascia, as a rule, is strong 
enough to retain the viscera within the 
abdomen. In other words, the fascias and 
aponeuroses and no( the musculature pre- 
vent hernia formation. 

The hiatus in the transversalis fascia lat- 
eral to the inferior epigastric vessels is 
covered by the internal oblique and trans- 
versus abdominalis muscle. Nevertheless, 
this site is the point of exit of the common- 
est variety of Inguinal hernia, — the indirect 
or oblique inguinal. 

On the assumption that this theory' is 
correct, one may reason that to cure the 
hernia it is only necessary to close the hole 
in the transversalis fascia. However, in the 
majority of hernias this is impossible be- 
cause of the contiguity of the inferior 
epigastric vessels. Radical cure of this 
common form of inguinal hernia is, there- 
fore, anatomically impossible because of 
the futility of attempting to close the 
defect in the transversalis fascia. The sur- 
geon endeavors to overcome this impasse 
by improvising an obturator of fascial, 
aponeurotic and muscular structures. The 
interposition of an unjnelding fibrotic mem- 
brane is an inadequate substitute for a live 
contracting myodynamic shutter. It is ad- 
vantageous Instead to utilize the aponeu- 
rotic extensions of the conjoined tendon 
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Fig. I. Man’s susceptibility to liernia, caused by the orthograde posture, is overcome 
by the visceral support and the obliquitj' of the inguinal eanals. 


and in large, direct hernias, where the defi- 
ciency is extensive, a fascia lata transplant. 

The two important theories concerning 
the deep inguinal ring may be briefly re- 
viewed here, as follows: 

In 1923, Sir Arthur Keith, in his descrip- 
tion of the mechanics of the “inguinal 
shutter,” described the conjoined muscle 
as a “shutter” rather than a sphincter, 
with a mechanism similar to that which 
closes the eyelids. The inguinal ligament, 
the counterpart of the lower lid, remains 
stationary. Any weakness of this neuro- 
muscular function, reflex in character, pre- 
disposes to hernia. In man’s evolution the 
groin is weakened by the adaptations the 
pelvis had to undergo. In 1929, W. W. Mac- 
Gregor stated his agreement with this view. 

(Fig- I.) 

THE MODERN VIEW 

Keith, as we have seen, A'iewed the deep 
inguinal ring as a fixed opening. The mod- 
ern view, however, maintained especially 
by W. J. L3n;le of Sheffield (England), is 
that the ring is mobile — an active mecha- 
nism of closure which under stress moves 
iipivard and outivard under cover of the 
internal oblique and transverse muscle. 

The deep inguinal ring, when viewed on 


the posterior wall of the inguinal canal, 
is consequently a pivot around which 
the transversalis fascia is arranged. The 
U-shaped ring, composed of fibrous strands 
(incomplete superiorly) is placed obliquely 
and sometimes almost vertically midway 
between the anterior superior spine and 
the symphysis pubis. It has a thick and 
therefore strong inner margin and an angle 
below lies subjacent to the edge of the 
transversus muscle to allow free passage 
of the spermatic cord. The fibrous strands 
surrounding the ring vary in length and 
their ends are firmty anchored as “slings” 
to the posterior aspect of the transversus 
muscle. The prominent margins of the 
ring extend backward at an angle below 
the spermatic cord. Ring mobility, Lytle 
maintains, is easily demonstrated under a 
local anesthetic. If the edges are held under 
tension and the patient is requested to 
cough, the ring can be observed and felt 
to move upward and laterally behind the 
interrial oblique and transversus muscles. On 
release of tension, movement of the ring on 
coughing is slight or absent. (Figs. 2 and 
3-) 

It is, therefore, obvious, LjMe argues, 
that the stretch reflex (closure mechanism) 
is activated in protecting the inguinal 
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canal. The action consequently is that of 
a sliding valve and not of a sphincter or a 
shutter because it is arranged to avoid 
extreme pressure on the spermatic cord 
which both these mechanisms would tend to 
exert. It is also held that the amplitude 
of the medial pillar of the ring is greater 
than that of the outer. The first is fixed to 
the medial part of the transversus muscle 
and to its aponeurosis where the greatest 
range of muscular movement occurs while 
the outer pillar is anchored to the muscle 
fibers near their origin, where the muscle 
moves only slightly on contraction. The 
margins of the ring project and as the 
cord enters laterally and below the medial 
margin overlaps the opening and thus acts 
as a lid or valve protecting it against 
continuous but changing intra-abdominal 
pressure. 

Varieties oj Recurrence. The varieties 
of recurrence are: (i) Direct hernia, which 
is the most frequent (Fig. 4); (2) indirect 
hernia (Fig. 5); (3) saddle-bag or pantaloon 
hernia (Fig. 6); (4) Spigelian hernia, 
along semilunar line (Fig. 7); and (5) 
bladder hernia. (Fig. 8.) 


ETIOLOGY OF HERNIA RECURRENCES 

The causes, anatomic, congenital and 
technical, that conduce to recurrences in 
hernia surgery may now be considered. 

Briefly stated, the main causes of recur- 
rences are inefficient surgical technics and 
Incorrect after-treatments. The basis of all 
surgical measures should be high ligation of 
the sac in indirect inguinal hernia, and 
careful repair of the attenuated trans- 
versalis fascia in the direct variety. Not 
infrequently indirect and direct inguinal 
hernia are concurrent and one is repaired 
and the other overlooked. Such an omission 
is due to an incomplete knowledge of the 
anatomj' and myodynamics of the lower 
abdominal wall. The result is a persistence 
of the original anatomic defect or defects, 
congenital or acquired. 

SURGICAL CAUSES 

Pre-surgical. The pre-surglcal causes 
are: (i) Incorrect diagnosis; (2) poor plan- 
ning. This Involves improper choice of 
operation as shown, for example, in the use 
of the Bassini operation or one of its 
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Inf. epigastric vessels 



Fig. 3. Vessels, muscles and ligaments of the inguinal region seen from within. 


modifications, in infants, older children 
and young adults. (3) Unsuitable selection 
of patient. The patient should be carefully 
examined to determine the presence or 
absence of such conditions as excessive 
obesity, asthma, acute or chronic bron- 
chitis, myocarditis, active syphilis, hemo- 
philia and other blood diseases. There must 
be proper pre-surgical preparation, such as 
care of the heart, diminution of abdominal 
distention and measures leading to reduc- 
tion in weight. 

Surgical. (1) Anesthesia. The kind of 
anesthesia used is of importance in the 
prevention of recurrence. The patient must 
be completely relaxed during a hernial 
operation. This permits tensionless apposi- 
tion of tissues. Spinal anesthesia is there- 
fore the method of choice. (Huston reported 
only 0.8 per cent recurrences Avhere this 
variety of anesthesia was used.) There are 
few post-surgical complications, — vomit- 
ing, distention, and undue body strain, 
for example, in the use of spinal anesthesia. 
(2) Wrong choice of operation, (3) im- 
properly^ placed incision, (4) incomplete 
asepsis, (5) poor hemostasis, and (6) other 


technical errors. Prior to the ligation of the 
sac the surgeon should explore the nether 
surface of the inguinal floor. Hidden de- 
fects will thus be discovered as well as the 
laxity or strength of available tissues in 
the contemplated reconstruction of the 
wall. At the primary operation, weakness, 
dehiscence or absence of fascia transversalis 
may not have been noted as well as the 
presence of a large femoral ring or under- 
developed inguinal ligament. A correct 
interpretation and evaluation of the struc- 
tural defects present is therefore of trans- 
cendent importance, as well as a proper 
repair at the time of reconstruction. The 
utilization of fascia strips, or pedicle graft, 
where the fascia transversalis is not struc- 
turally weak or underdeveloped, is an 
incorrect surgical procedure. Its routine use 
in various recurrent hernias is unjustified. 

(7) Failure to detect or correct “slid- 
ing” hernia, — to discover the direct com- 
ponent of the protrusion. This is especialty 
true after the age of forty. Surgeons some- 
times fail to carry the peritoneal dissection 
high enough to separate the direct sac from 
the bladder wail and undersurface of the 
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inguinal floor. (8) Failure to narrow the 
deep abdominal ring; (9) failure to repair 
defects in the inguinal triangle; (10) failure 
to transplant spermatic cord in older age 
group; (ii) failure to remove spermatic 
cord in elderly patients. Removal of the 
spermatic cord, in conjunction with hernio- 
plasty, is definitely indicated in the large 
hernias of persons over sixty years of age; 
(12) division of nerves. This leads to the 
destruction and atrophy of the alTected 
parts of the lower abdominal wall; (13) 
failure to use fascial transplant where mus- 
cles and aponeuroses are deficient, 

(14) Improper suture material. Most 
authorities condemn the use of catgut in 
herniorrhaphy, Longacre, for instance, 
wrote that with indirect hernia the “cat- 
gut” recurrence rate is 12.5 per cent and 
with silk 3.4 per cent and in direct hernia 
13.6 per cent as compated with 4.49 per 
cent. The use of absorbable or non-absorb- 
able material, in my experience, does not 
influence the final results in hernioplasty. 
There is, however, an increasing tendency 
to use non-absorbable suture material. 
Fascial sutures of the transplanted variety, 
e.g., autogenous material, yield somewhat 
better results in difficult hernias than plain 
catgut or silk. The utilization of the pedicle 
flap (such as fascia lata transplant with 



conservation of its nerve and blood supply) 
has a distinct advantage over fascial 
sutures. 

(15) Unwise use of drainage tube and its 
improper placement and prolonged reten- 
tion, In the presence of sepsis the proteo- 
lytic action of the pus digests adjacent 
tissues, converting it into granulation tissue 
and as a result the wound is liable to stretch 
or burst during an increase of intra-ab- 
doininal pressure from any ' cause. (j6) 
Bilateral operations in people over forty- 
five years of age in whom there is a large 
hernia or weakness of muscular and apo- 
neurotic structures. 

POST-SUUGICAL CAUSES OF RECURUENXES 

Weight bearing should be postponed 
until the scar tissue, on which the union of 
the deep layers depends, has consolidated. 
This requires a minimum of seven days m 
bed. 

Immediately after the operation the pa- 
tient should be warned to avoid coughing as 
far as possible, not to strain at bowel move- 
ments and not to attempt to raise himself 
in bed. 

Omission of the warning regarding strain 
or hard work for three months after the 
operation is another cause. This applies to 
active physical occupations, especially ni 
persons over forty-five years of age. 

Patients past forty-five years of age with 
large hernias and poor muscles and aponeu- 
roses and with extreme weakness in the 
inguinal triangle should not be permitted 
to return to laborious work. The percent- 
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Fig. 9. Indirect inguinal hernia. Good musculo- 
aponeurotic structures; simple high sac ligation 
will elTcct a cure. 

age of recurrences in this group is too 
large. They should be assigned to lighter 
occupations. 

EVALU.ATION OF SURGICAL TECHNICS 

Another perennial polemic subject relat- 
ing to hernia recurrences concerns the 


actually a basic factor in -the recurrence of 
the hernias, especiall}’- in those of short 
duration, in Mdiich the deep ring is only 
slightly stretched. The musculature is 
unnecessarily injured, thus favoring a recur- 
rence. It will be recalled that all the modifi- 
cations of the Bassini operation utilize the 
suturing of the internal oblique and con- 
joined tendon to the dense inguinal liga- 
ment. (Fig. 10.) 

Suture of the conjoined tendon to the 
'inguinal ligament, one of the steps in a 
Bassini repair, is fallacious because there is 
often no weakness in the floor of the canal 
and muscle is not a perfect bastion, its 
function being largely that of motion. Fur- 
thermore, muscle anchorage results in 
atrophy from disuse and is weaker than 
before because of traumatic mjmfibrosis. 
Recurrences are thus induced by disordered 
myodynamics. It is known that; in the 
main, they do not occur through the poste- 
rior wall of the inguinal canal but through 
the abdominal inguinal ring. There is re- 
currence in the true meaning of the word. 
(The ring, unlike a parachute, functions 
best when closed). 



adequacy or inadequacies of the various 
so-called standard operations for indirect 
inguinal hernia. In the younger age group, 
where there are, as a rule, good muscular, 
aponeurotic and fascial structures, a simple 
high sac ligation with excision of the re- 
dundant portion is all that is necessary for 
a complete cure. (Fig. 9.) 

It is widely urged by surgeons that in the 
Bassini operation and its various modifica- 
tions (Halsted, Ferguson, and others), cer- 
tain steps are not only unnecessary, but 


It is manifest, therefore, that the control 
of the inguinal area depends on the un- 
impeded action of its musculature and an 
operation which interferes with its normal 
mobility diminishes the strength of the 
lower abdominal wall and tends to induce, 
rather than prevent, recurrence. This is 
clearly shown by the cures in infants and 
children after mere ligation and excision of 
the hernial sac. The percentage of cures is 
better than the best results obtainable in 
adults. No buttressing is needed since the 
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Fig. 13. Indirect inguinal hernia and liernia nf bladder 
in inguinal triangle. 


local myodynamlcs remain unclistvirbcd and 
the muscular and aponeurotic structures 
have not been overstretched. 

Anson and MeVay found that the basic 
errors in the Bassini technics arc due to a 
not uncommon misunderstanding of the 
surgical anatomy of the inguinal area. They 
maintained that the inguinal ligament is 
not the site of the insertion of the internal 
oblique and transversus muscles and is not 
anchored securely enough to withstand the 
pull of the abdominal muscles. 

In patients operated on for recurrent 
inguinal hernia the ligament is displaced 
upward completely exposing the lower in- 
guinal region. In some instances there is no 
vestige of the original ligament. Anson and 
MeVay advocated utilization of the con- 
veniently located superior pubic ligament, 
a dense fibrous structure on the antero- 
superior aspect of the pubic ramus. 

In view of the aforesaid it is suggested 
that owing to the proved fatuity of the 
Bassini operation and some of its modifica- 
tions it should be considered antiquated. 
For indirect inguinal hernia, in well devel- 
oped persons, in whom the deep ring is not 
greatly enlarged, simple hernioplasty or 
herniorrhaphy with repair of the trans- 
versalis fascia deep to the muscles at the 
ring is deemed adequate. For large hernias, 
direct or indirect, primary or secondary, a 
modification of the Wyllys Andrew opera- 
tion is most effective. 



Fig. I.}. BiiiflcIi.T protrusion in n direct inguin.'ii liernia. 


The method used by the author is clearly 
demonstrated in Figure 1 1. It will be seen 
that the cord is placed superficially, subja- 
cent to the deep layer (Scarpa’s) of the 
superficial fascia. The repair docs not com- 
promise the activity of the abdominal 
muscles. 

Some reparative or restorative technic 
i.s' necessary, one which, as already empha- 
sized, interferes least with the musculature. 
The inferior margin of the transversus ab- 
dominis aponeurosis and attached trans- 
versalis fascia arc sutured to the inguinal 
ligament from the pubic tubercle to the 
femoral vein by a series of interrupted silk 
or catgut sutures. 

When an oblique inguinal hernia in- 
creases in size the deep ring and especially 
its lateral margin gradually stretches, 
weakening and lessening its mobility. Mere 
removal of the sac is inadequate because a 
dilated ring leaves a weak spot, and unless 
the ring is narrowed to normal size the 
sliding valve mechanism docs not function 
adequately. A dilated ring may be the 
result of, and probably also a causal factor 
in, indirect inguinal hernia. 

In order to circumvent the basic error in 
the Bassini and other operations in the 
repair of indirect inguinal hernia, W. ^y• 
Beach urges that his technic will avoid 
recurrences, one in which “all repair of 
the posterior wall of the inguinal canal is 
completely avoided and the canal Itself 
suppressed.” 

In this operation a flap from the apo- 
neurosis of the external oblique is utilized 
to replace the inguinal canal by an “in- 
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Fig. 15. Large direct right inguinal hernia. Fig. 16. Saddle-bag hernia, showing two sacs; the 
No evidence of an indirect liernia. The smaller one is the bladder, 

bladder constituted the entire hernia. 



Fig. 17. Reducing redundancy in bladder wall. Former method of repairing 

bladder hernia. 


guinal exit lateral to and above the center recurrences is that advocated by Mair, in 
of the abdominal inguinal ring.” He main- which whole skin implants are inlaid, under 
tains that not only is the subcutaneous ring extreme tension to protect the posterior 
obliterated, but a gravitation obstacle is wall of the inguinal canal and to narrow the 
put in the Avay of a recurrence. (Fig. 12, deep inguinal ring. He believes this technic 
A, B, and C.) , is superior to those utilizing fascial grafts. 

Fundamentally, the Beach procedure in The transplantation of a cutis graft inlay 
uniting like tissue in a more complicated is highly valued by the proponent of the 
manner does not accomplish any more than technic. However, dissimilar tissues are 
a modified ^^^■llys Andrew operation. united and an inert protective membrane is 

Another operation designed to obviate utilized as a graft in which tissue of tensile 
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is Jirect connection between the bladder 
pR usion and the indirect inguinal com- 
ponents. (3) As the medial part of a saddle- 
bag or pantaloon hernia in which the lateral 
bladder wall protrusion is part of the medial 
wall of an indirect hernial sac. Here again, 
the transversalis fascia is attenuated to an 
extreme degree. Occasional!}' the intra- 
peritoneal portion of the bladder lies 
directly within the hernial sac. 

During the surgical repair of this form of 
hernia it is well to be circumspect regard- 
ing*. (\) An nndne collection of adipose 
tissue contiguous and medial to the sac; 
(2) isolation of the sac; (3) dimensions of 
hernia; and (4) location (urinary bladder 
hernias ordinarily are found closer to the 
medial line than other varieties). 

In the past it has been customary with 
most surgeons to repair the hernia in the 
accepted manner and to cover the bladder 
protrusion by reinforcing it with the over- 
lying muscular and aponeurotic structures 
(^^'^yllys Andrew, Halsted or Bloodgood, 
technics). (Fig. 17.) 

I usuallv eliminated the bladder redun- 
dancy by either a double purse-string in- 
version or by a double layer of interrupted 
Lembert sutures, and then followed the 
ordinary technic for a direct or indirect 
inguinal hernia. (Figs. 18 to 22.) However, 
there have been too many recurrences of 
bladder protrusion in all of the three varie- 
ties previously mentioned. I have, there- 
fore, devised the following procedure which 
appears to be of high efficacy: 

The repair of the bladder hernia is the 
same in the three varieties. In the second 
one, the small, indirect hernial sac must be 
removed first, prior to the repair of the 
bladder protrusion. In this sequence there 
is no danger of contamination because the 
bladder has not only been completely 
emptied by catherization at least twenty- 
four hours before the surgical inter^^ention, 
but irrigated several times with a weak 
antiseptic solution. The catheter is not 
removed until se\'enty-two hours after the 
operation. In the third variety, traction is 
made on the indirect component of the sac 



Fig. 22. Approximation of edges of transversalis fascia 
with interrupted sutures. 

(as in the repair of all saddle-bag hernias). 
The bladder protrusion is partly displaced 
medially; the indirect hernial sac is opened 
so as to visualize the extent of encroach- 
ment on its wall and to avoid puncturing 
the bladder in the transfi.xion of the indirect 
hernial sac. The following technic is then 
used for the repair of the vesical hernia: 

The base of the diverticular protrusion is 
caught by several Allis clamps and the 
redundant part exsected. After thorough 
hemostasis, the edges of the stoma are 
inverted by means of a Connell stitch, 
which is reinforced with interrupted Lem- 
bert sutures, utilizing No. 0 chromic catgut 
on an atraumatic needle. The margins of 
the transversalis fascia are then approxi- 
mated and sutured with interrupted strands 
of No. 0 chromic catgut. The hernial repair 
is then continued with the utilization of one 
of the technics commonly found acceptable 
in the repair of direct inguinal hernia. 

Digital exploration of the bladder ca\'ity 
may be carried out and closure is then 
accomplished after a change of gloves. 

There have been no recurrences in my 
series of thirty-seven patients. There was 
one wound infection and no urinary extra- 
vasation in the surgical area. 

Seeligand Chouke, after an investigation 
of the moot question of union of muscle 
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Pio. 23. Placement of faseia lata graft. Fie. 24. Appearance of fascia lata graft in recipient 

area. 


and fascia concluded that “normal muscle 
will not unite firmly with fascia and liga- 
ment. It is, therefore, a useless procedure 
to suture the abdominal muscles to the 
inguinal ligament in the hope of buttressing 
a weak or ruptured abdominal wall.” When 
two living fascial planes are approximated 
there is complete and enduring union. 

With extreme rela.xation of the inguinal 
triangle consequent on the absence or inade- 
quacy of the transversalis fascia, whether it 
be due to weakness, with loss of physiologic 
and anatomic functions of the abdominal 
wall as a bulwark, the utilization of pedicle 
flap fascia lata transplants has unparal- 
leled values. It is a truism that all ameliora- 
tive efforts, medical or surgical, should be 
strictly individualized. The procedure has 
been adequately described as indicated in 
the references. (Figs. 23 and 24.) 

The transplantation operation is justi- 
fied on the following theoretic and practical 
grounds: (i) It is an attempt to produce 
better results by serving as a recnforcement 
for the inguinal triangle. (2) The inguinal 


ligament and tendo conjunctus are not 
drawn together, thereby distorting their 
relationships. Their function capacity is 
preserved, truly a conservation of natural 
resources of the part. (3) The iliotibial band 
is the only accessible and mobilizable 
fascial musculature available. With an 
intact nerve and vascular supply, its 
elasticity, contractilitj- and extensibility 
are retained. The myodjmamics of the area 
remain undisturbed. 

It is manifest, therefore, that the use of 
living fascia in the repair of certain varieties 
of large and complicated hernias is of 
transcendent value as compared to all other 
forms of suture material. The probability 
of recurrence is then diminished. 

PREVENTION OF RECURRENCES 

In order to prevent recurrences it is 
necessary to adhere to certain basic surgical 
principles; (i) Elimination of causes as far 
as possible; (2) reestablishment of natural 
physiologic and mechanical forces; (3) 
avoidance of technical errors, especially of 
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STUDY OF 3,000 CASES 


Varieties 

Sac 

I 

Transvcrsalis 

Fascia 

1 

1 Secondary 

Protrusion 

Repair 

Closure 

I St Degree 

Indirect 

Normal 

None 

Sac ligation 

Normal 

2nd Degree 

Indirect 

Weak 

None 

Sac ligation, plication 
of fascia 

Modified Wyllj^s 
Andrew 

3rd Degree 

Saddle-bag or 

VYak 

Yes 

Conversion into indi- 

A'lodified Wvllys 

pantaloon 

1 

1 

1 


rect sac or ligation of 
both sacs separately. 
Plication of fascia 

Andren-, with or 

without fascia lata 
transplant 

4th Degree. . . . 

j 

Saddle-bag or 
pantaloon 

V^cak 

Bladder diverticu- 
lation 

Ligation of indirect 
sac. Bladder diverti- j 
culectomy. Plication 
of fascia 

Modified jH 1 y s 

Andrew. Bladder di- 
verticulectomy with 
or without fascia lata 
transplant 


Note: In those beyond sixty years of age, either removal of cord or vasectomy in addition. 


suture tension; and (4) selection of the 
proper surgical procedure. 

CONCLUSIONS 

1. Until comparatively- recent years 
primitive concepts held sway concerning 
the etiology and physiological anatomy of 
hernia. Based on these concepts, surgical 
procedures v'ere carried out v'hich in our 
da}' seem to transcend the limits of human 
credulity, but which received the sanction 
of surgical custom. 

2. With a profounder knowledge of the 
anatomy and physiology of hernia, investi- 
gators have attempted not only to classify 
the varieties of hernia, but also to devise a 
special procedure for each. 

3. Recurrences, nevertheless, occur 
though less frequently. 

4. A classification of recurrences is here- 
with presented in an attempt to clarify not 
only the causes of failure but also to form a 
basis for the choice of special operations. 

5. A further study of the recurrences 
which is now being made reveals a progres- 
sive diminution in the incidence of failures. 
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VASCULAR TRAUMA 


Ely Elliott Lazarus, m.d. 

NEW YORK, NEW YORK 

B ecause of the dramatic impact of to the rear in seven to fourteen days after 
massive hemorrhage, man’s atten- trauma. In this comparatively short period 
tion in all wars has been directed many lesions did not have sulTicient time 
to the diagnosis and treatment of vascular to manifest themselves either by clinical 
trauma. In no preceding war, however, signs or symptoms, as frequently evidences 
have the opportunities for study, observa- of vascular injury are not encountered for 
tion, diagnosis and treatment been more several months following the initial trauma, 
feasible and extensive than in this past 

great battle of World War n. the tourniquet 

This has been due to two basic facts: (i) The primary concern in the treatment 
greatly improved methods of combating of vascular injuries is the arrest of hemor- 
shock, hemorrhage, and infection so that rhage and the preservation of life. This 
the wounded soldier lived to be treated control of major bleeding is often accom- 
defmitively for his lesion in a hospital, and plished with the application of a tourniquet 
(2) the multiplicity of wounds in a single which, however, if one is to avoid further 
individual arising from the greatly im- dama'ge to the extremity, must be used 
proved missiles and death dealing impli- intelligently and with understanding. The 
ments that have been devised. We have origin of the tourniquet has been lost in 
observed numerous cases in which an indi- antiquity but the catastrophes that accrue 
vidual soldier has had twenty to thirty from its improper use are still prevalent, 
varjnng sized perforating, penetrating and To borrow and paraphrase a saying the 
lacerating wounds, each of which is a po- tourniquet is used “too often, too tight and 
tential source of vascular trauma. Elkins too long.” It is agreed by all investigators 
has noted as high as a hundred separate that the ideal tourniquet is a pneumatic 
wounds in some of the men observed by cuff allowing easy and ready control of 
him at the Vascular Trauma Center. pressure without disturbing the patient. 

It is the aim of this paper to describe and However, on the field in war, or in an 
give the general rules of treatment for the emergency in civilian life, where this type of 
various types of arterial lesions which were apparatus is not handy, an Esmarch 
observed in a General Hospital functioning bandage or even rubber tubing placed over 
for eighteen months close behind the com- a cloth will suffice. The tourniquet should 
bat zone. I am cognizant that this paper is be applied as close to the wound as possible, 
presenting no new evidences, or disease or A tourniquet applied below the elbow or 
revolutionary methods of therapy. That knee is of no value as the interosseous 
has not been the object. It is the desire only arteries cannot be compressed by this 
to present in one paper a summation of the means, and with occlusion of the vein and 
known and approved principles of diagnosis no slowing of arterial flow the end result 
and treatment of vascular trauma. will only be increased hemorrhage. Holman 

It is believed that many patients passed has suggested that any limb which has a 
through our hands in whom a diagnosis of tourniquet applied should be encased in 
vascular trauma was not made because, chipped ice. By this procedure, the length 
first, we received the patients shortly (two of time the tourniquet applied can be left 
to five days) after the injury, and second, in place is increased to five to six hours, 
we rapidly disposed of them by evacuation bacterial growth is inhibited, shock re- 
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duced and comfort increased. Allen has 
even suggested that the time the pa- 
tient arrives at the Evacuation Hospital 
the debridement of the wound could be 
done witliout further anesthesia, the ice 
having sufficiently chilled the tissues to 
allow operative procedures to be instituted. 

The complications that follow misuse of 
the tourniquet are often disastrous and 
often more permanently disabling than 
would have been the loss of blood for 
which it was applied. Paralysis of the 
peripheral nerves is not uncommon, and 
though this is usually temporary and sub- 
sides in five to nine months, it ma}’ be 
permanent. Spiegel and Levin report three 
such cases in which operative intervention 
showed necrosis, neuromas, adhesions and 
intraneural scarring of the invoh ed nerves. 
We observed a case of a British flier who 
had complete loss of motor and sensory 
nerve impulses 2 inches below the knee. 
No lesion could be found which would 
explain this complete nerve blockage, but 
on questioning we learned that a tourni- 
quet had been .applied tightly for a long 
period of time to arrest a slight amount of 
bleeding. 

It is believed that most bleeding, even 
profuse hemorrhage from a major vessel, 
can be satisfactorily controlled by eleva- 
tion of the extremity and the application 
of steady, firm pressure b}' the use of an 
elastic bandage, wrapped over several 
thicknesses of gauze, or still more satis- 
factorily by manual pressure. This latter 
method was well illustrated in a patient 
with a compound comminuted fracture of 
the femur (upper one-fourth) who two 
weeks after injury suddenly developed 
severe secondary hemorrhage. The patient 
was in a spica and a tourniquet could not 
be applied. Bleeding "was controlled by the 
application of firm, constant, manual 
pressure over the bleeding site. If tech- 
nically possible, the ideal method of 
controlling bleeding is, of course, the 
application of hemostatic clamps directly 
to the offending vessel. 

The point to be stressed is that prolonged 


application of a tight constricting band to 
control bleeding is not necessary. Do not 
let this be a case in which the cure is worse 
than the disease. 

ARTERIAL SPASM 

This syndrome first described by Leriche 
is not dependent on actual trauma to the 
vessel itself for its production. A missile 
passing close to the artery and traumatiz- 
ing the surrounding tissue would be suffi- 
cient cause to institute spasm of the wall. 
This condition is produced by reflex vaso- 
constrictor impulses of the sympathetic 
nerves, and may in extent be local, seg- 
mental, involve the entire length of the 
vessel or even cause spasm of all the col- 
lateral branches of the limb. It is most 
frequently transitory'-, but may persist for a 
sufficient length of time to cause the ex- 
tremity to become cold, pulseless and 
paralyzed, and in the extreme case may 
even terminate in fibrosis, atrophy, throm- 
bosis of the vessels and ischemic gangrene 
of the limb, necessitating amputation. 

Whether actual blood vessel trauma has 
or has not been sustained can be deter- 
mined only by^ careful observation at the 
site of the injury'^ for evidence of vascular 
damage, by' visualization of the path of the 
missile (whether or not it embraces a major 
vessel), and occasionally by' the use of the 
oscillometer which would give information 
as to whether the collateral vessels have 
been shut down. Pathological examination, 
both gross and microscopic, of a vessel in 
spasm will show no abnormalities of 
structure. 

Treatment of vasospasm resolves itself, 
in order of application, into: (i) debride- 
ment of all traumatized tissue and re- 
moval of the foreign body', (2) repeated 
paravertebral sy'mpathetic blocks using 
novocain preparation, (3} periarterial sy'in- 
pathectoniy' and finally', (4) sy'mpa'thec- 
toniy'.. All of these procedures are aimed 
at the removal of the sy'mpathetic impulses 
which have occluded the lumen of the 
vessel. The use of the external heat above 
88 to 96° f . to increase the vascular flow is 
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definite^ contraindicated as this merelj' 
increases tissue metabolism and thereby 
increases the speed with which tissue 
necrosis and gangrene will appear. 

LOCALIZED CONTUSION 

It is not necessary that severence, partial 
or complete, result from trauma to the 
vessel wall. If the velocity of the missile be 
spent so that the wail is not penetrated 
but merely struck, or takes such a course 
that it merely bruises the wall and does not 
sever it, a contusion of the vessel wall is 
said to result. Often the missile is large and 
fiat, and in its course merely slaps against 
the wall of the vessel without penetrating 
it. 

In these cases of contusion damage to the 
intimal layer of the vessel is much more 
marked than is damage to the adventitia, 
and microscopic examination of the vessel 
will show marked fraying and tearing of 
the former laj^er. There is no definite 
treatment to be instituted on the vessel 
itself, but the usual careful debridement 
at the site of injury must be undertaken. 
However, if vasospasm results the outline 
given above should be followed to combat 
this complication. 

The chief concern here is not in the 
lesion itself but with the complications 
that may result. Spasm has already been 
discussed and the others can be determined 
only bjf close observation of the patient, 
his general condition, as well as the progress 
of the local lesion. The resultant complica- 
tions are: (i) local obliteration of the vessel, 
(2) blow-out or secondary hemorrhage, (3) 
traumatic aneur3'sm, and (4) embolism. 

LACERATING WOUNDS 

These are the direct wounds to the vessel 
wall, and are caused not only by the sharp 
missiles which impart a clean tear to the 
walk'but also by jagged objects which cause 
gaping lacerations and which occasionally 
tear out segments of the wall. For con- 
venience these lacerations may be classified 
as: (i) complete or incomplete, (2) trans- 
verse or longitudinal. It has been shown in 


experimental animals that an incomplete 
tangential laceration of a vessel wall will 
result in more profuse hemorrhage, (bleed- 
ing often continuing until the death of the 
animal) than does a complete severance of 
the vessel. In the latter case the elastic 
fibers cause a retraction of the severed ends 
into the surrounding fibrous tissue and a 
folding in of the intima and this, in asso- 
ciation with the resultant vasospasm, often 
causes spontaneous cessation of the bleed- 
ing. The emergencN* treatment consists 
of the arrest of bleeding, either by pressure, 
tourniquet or by clamping and/or ligating 
the bleeding vessel. This is all that should 
be done at the site of the injurv. Definite 
treatment is to be deferred until the pa- 
tient reaches a hospital. 

Treatment consists of debridement of the 
entire wound first, and then the paying of 
especial attention to the blood vessel itself. 
If the lesion is applicable to repair, sutur- 
ing of the laceration maj'- be undertaken 
using atraumatic needles carrying fine silk 
and including only the adventitia and 
media in the bite. The suture line should be 
re-enforced by a strip of muscle or fascia for 
added support. If there is a defect which 
cannot be bridged by the arterial wall 
itself, this may be overcome by flexion of 
the neighboring joint or a piece of vein 
wall may be sutured over the defect and 
used as a bridge gap. Recent work has 
been done with the use of cellophane and 
vitallium as a substitute for the wall. It is 
believed by most investigators that if 
e.xcision of the vessel can be safely done 
without danger of gangrene of distal tissue 
(as radial or ulnar arteries, anterior or 
posterior tibial arteries) that this proce- 
dure is to be preferred to repair bj’^ suturing 
or end-to-end anastomosis. It has been 
observed in manj’ cases that suturing is 
followed bj’ thrombosis, arterial spasm and 
later bj' aneurj'’sm of the wall of the re- 
paired vessel. Regardless of the surgical 
procedure attempted full use should be 
made of all the adjuvants which the 
surgeon can obtain: blood, plasma, sulfona- 
mides, penicillin, heparin, pre- and post- 
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operatively to prevent thrombosis. Also, 
postoperatively, optimum position and 
splintering for not too long a period should 
be instituted. At the end of two to three 
weeks immobilization should be discon- 
tinued and physiotherapy begun. 

If it is decided that repair is not feasible 
and ligation of the artery must be done, 
thisshould never be “ligation in continuity” 
but ligation above and below the site of 
injury and removal of the complete seg- 
ment of the artery. By this latter procedure 
the vessel walls are allowed to retract and 
become thicker, so that danger of slipping 
of the ligature and/or erosion of the vessel 
wall, due to the arterial pressure with 
secondary hemorrhage, is diminished, and 
additionally ligation and e.vcision causes 
a complete interruption of the periarterial 
sjTnpathetic nerves so that reflex vaso- 
spasm distal to the injury site will not 
occur. 

TRAUMATIC AN’EURVSM (PULSATING 

hematoma) 

When laceration of the arterial wall 
occurs, or Avhen a contused wall “blows 
out,” and the sinus to the exterior is a small 
or blocked, bleeding occurs into the peri- 
vascular tissue. The amount of hemorrhage 
that results is dependent on the site of 
e.xtravasation. Where there is loose areolar 
tissue the hematoma will be extensive, and 
where firm fascial layers intervene it Avill be 
more confined and limited. Bleeding con- 
tinues into the surrounding tissue until 
the pressure in the hematoma is equal to 
that of the arterial blood pressure at Avhich 
time bleeding Avill cease. Clotting of the 
surface blood then occurs, Avhich finally 
forms a firm organized fibrotic surface 
eventually becoming lined with a layer of 
endothelium, forming a sac resembling an 
aneurysmal dilatation in which a continu- 
ous flow of blood occurs. Beck and various 
other obseiA-ers have stressed the fact 
that fibrosis and organization occur only 
at the peripherA’ of the hematoma, the 
central portion remaining fluid. 

The chief symptom is pain, of a A’^ariable 


565 


degree, often burning in nature, and not 
uncommonly transmitted doAAm the ex- 
tremity along the course of an inAmh^ed 
nerve. Pressure of the pulsating hematoma 
on the surrounding nerA^es may also produce 
paresthesia, anesthesia and eA-en in the 
extreme, paralysis. 

The chief signs are those of a braAvny 
mass of variable size appearing at the 
site of a penetrating or perforating AA'Ound. 
This may, but more often does not, pulsate. 
A thrill, CAudenced during the systolic 
phase may be felt, but the diagnostic 
sign is obtained by, auscultation AA'hen a 
bruit, occurring during the systolic phase, 
is audible. This bruit is definite, loud, and 
may be transmitted distally and proxinially 
along the course of the inAmh^ed A^essel. 

It is important to differentiate this mass 
from a post-traumatic abscess, since a 
casual incision may end in a disastrous 
result. Auscultation, and if doubt still 
exists, aspiration of the tumefaction Avill 
definitely determine AAuth AA^at Ave are 
dealing. Differential diagnosis of a pulsat- 
ing hematoma as distinguished from an 
arterioA'enous aneurysm also is necessary, 
as both the local and systemic effects of the 
latter differ from those of the former, and 
the treatment is different. It is my opinion 
that auscultation is the most reliable early 
differential point. If the bruit is continuous 
throughout the -entire cardiac CA’^cIe, it is 
CAudence of an arterioA’enous aneurysm; if 
it is present onl}" during systole, it is a 
pulsating aneurysm. There are, hoAvcA^er, 
other differential points Avhich Avill be 
described in the • discussion of arterio- 
A^enuous aneurysm. 

The prime concern of the surgeon is 
AAfliether conserA’^ath^e or radical therapy 
should be undertaken. The dangers of 
secondar}’ hemorrhage, due either to ero- 
sion or infection, are eA-er present, and 
many a restless night is spent in anticipa- 
tion of just such an occurrence. It AA'Ould be 
adAUsable to act conserA’atiA’ely if the mass 
AA'ere not extensiA^e and extraA^asation did 
not cause much discomfort. HoAvcA'er, Ave 
haA'e had seA’eral cases of injury to the 
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oplilpeal and femoral arteries in which 
repeated episodes of bleeding did occur 
and in which the patient complained of 
severe pain in the involved extremity. It is 
in these cases that prompt surgical inter- 
vention is delinitely indicated. 

it is necessary to have the patient in 
optimum condition preoperatively and this 
is attained by the use of adequate amounts 
of blood, intravenous lluids, sulfa drugs 
and penicillin. Complete blood counts and 
licmatocrit readings should be frc<[Ucnt!y 
done so that a close check may be main- 
tained on the blood status. The patient 
should have been typed, and cross-matched 
blood kept on hand at all times. The pri- 
mary surgical procedure should be isolation 
of the involved vessel proximal to the 
point of injury and the throwing of a tape 
around it. This will serve as an elVicient 
hemostatic agent if profuse bleeding should 
occur from the vessel during the operative 
procedure, and will be a constant source of 
comfort to the operator. A similar proce- 
dure distal to the site of injury should next 
be undertaken, and then the exploration 
of the lesion at the site of injury can be 
performed safely. It will be found that a 
large amount of clot will liave to be evacu- 
ated before the arterial lesion can be 
visualized. In all cases that were explored 
it was necessary to doubly ligate and 
extirpate the damaged segments of artery 
since the lesion was always extensive and 
repair not feasible. The question of whether 
simultaneous ligation and removal of a 
segment of the companion vein should be 
performed is still a moot one, but we have 
believed that this is not necessary. As dis- 
cussed in Nash’s Surgical Physiology, 
exponents of both sides quote facts that 
show there is no marked advantage in 
either ligating or not ligating. Studies have 
failed to prove that by not ligating the 
large companion vein, stasis, with a fall in 
blood pressure on the venous side of the 
system, due to reduction of resistance, will 
occur and anoxia of the tissues result. 

The incidence of gangrene of an extrem- 
ity after removal of a portion of a major 


artery is dependent primarily on the state 
of the collateral circulation, and this in 
turn is dependent on the amount of tissue 
de.siruction whicli has resulted from the 
injury. The incidence of gangrene after 
injury and subsequent ligation of a vessel, 
and in merely ligating the same vessel with- 
out preceding trauma reveals a greater 
frequency in the former. The following are 
the figures quoted by Hamilton Bailey; 


Iniiiry aiu! t.in-'0'on ‘ Ijgalion 
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Following the interruption of the blood 
supply, attempts at improvement of col- 
lateral circulation should be made. Thc.se 
procedures include repeated j)ara vertebra! 
blocks with novocain, the use of vaso- 
dilators as papax crin hydrochloride paren- 
terally and alcohol per os and the use of 
external heat, but this latter must be 
rigidly controlled so as not to exceed 

98.4 °f. 

AUTEIUOVE.N'OUS .X.N'EUKVSM 

This interesting vascular phenomenon 
was first described in 1757 by John Hunter 
and was recognized by him for the exact 
condition that it is now known to us. 

When the course of the missile is such 
that simultaneous laceration of an artery 
and vein in juxtaposition occur, the result 
is an arteriovenous aneurysm. A variable 
amount of blood is spilled into the sur- 
rounding tissues and the resultant hema- 
toma may dissect along fascial planes as 
well as into soft tissue, but most of the 
higher pressured arterial blood is forced out 
of the rent in the artery and into the close 
lying vein to be returned to the pulmonary 
or portal circulation without ever having 
passed through the arteriolar and capillary 
bed. 

Because of this shunt and resultant 
decreased vascular supply to the extremity 
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distal to the site of injury, local trophic and 
nutritional changes occur and concomit- 
antly a greater strain is thrown on the 
heart which is forced to increase its cardiae 
output since: (i) the pressure head at the 
site of injury is lowered, and (2) tlie amount 
of blood returning to the heart is increased. 
This is reflected at first by tach3Tardia, 
and then b}’- an increase in pulse pressure, 
cardiac dilatation, h^'^pertropli}'', and finall}'’ 
by cardiac decompensation. In addition to 
these general s^miptonis are the local 
sjmiptoms of trauma and pain, of a burn- 
ing^piature, referred down the side of the 
extreniit}^ or along the course of the nerve 
trunks. In our experience this pain has 
frequentl^^ been severe and continuous 
necessitating narcotics for sedation. 

The signs too are both general and local, 
the general ones being those of cardiae 
hypertroph}’- and fmall}- decompensation. 
The local signs, which are the most impor- 
tant diagnosticallj’- and the first to appear, 
are a bruit and thrill over the site of injury 
continuous throughout the . entire cardiac 
cj^cle. In 1890, an American surgeon, Bran- 
ham, described a sign consisting of brad}^- 
cardia produced b}- manual pressure over or 
proximal to the. tumor. This is of definite 
aid in arriving at a diagnosis, and, in 
conjunction with the continuous bruit, is 
pathognomonic of arteriovenous aneur^^sm. 

Therap^f is radical surger}^ but unless 
there is secondary hemorrhage or a rapidl^'^ 
enlarging mass, this is to be delaj^ed for 
several months until proper collateral cir- 
culation can be developed bj’’ the bodjn 
When surgery is finall}'" performed it is to be 
done in a bloodless field and a quadruple 
ligation with removal of the sac is the 0013^^ 
procedure to be contemplated. An3^ other 
less radical procedure will be found to be 
worthless and attempts at repair of the 
arterial defect b3'^ the technic of Adatas are 
so dilferent due to the great numbers of 
vessels which have been developed that it 
is almost excluded b3^ the technical diffi- 
culties. The postoperative results as re- 
ported by Elkin at the Army Vascular 
Center have been excellent. 


SECONDARY HEMORRHAGE 

No discussion of this topic could be 
concluded without a brief description of 
secondary hemorrhage. In our series of 
cases this was the most frequent vascular 
accident, and when it occurs is an im- 
mediate emergenc}^ and demands prompt 
treatment as bleeding ma3'' be so severe 
that exsanguination soon occurs. The 
etiology is varied, and the time interval 
between injur3' or operative procedure 
and secondaiy hemorrhage ma3^ var3'^ from 
a few da3’S to several weeks. The more 
common etiological factors are (i) slipping 
of a ligature, (2) erosion due to infection, 
foreign bod3% and bone spicule, (3) bleed- 
ing from traumatic aneur3^sm or arterio- 
venous aneur3^sm, and (4) contusion of 
arterial wall with subsequent blow out. 

Bleeding may occur onl3’‘ once and be 
slight or it may be profuse, frequent and 
severe. The immediate treatment consists 
of: (i) constant firm pressure over the 
bleeding site applied manually or with an 
elastic bandage or by the application of a 
tourniquet proximal to the site of bleed- 
ing, and (2) measures taken to combat 
shock and collapse if the bleeding is severe. 
In these latter cases the use of t3^pe ” 0 ” 
blood without previous cross-matching is 
definitel}^ indicated, and it has been our 
experience on occasions that with ver3'^ 
severe bleeding when the red blood cell 
count falls below 900,000 that typing of 
the patient’s blood becomes impossible. 

If bleeding is recurrent, surgical inter- 
vention with ligation of the offending arter3^ 
is imperative. The technic as previously 
described is to be carried out. 

SUMMARY 

1. The more common vascular injuries 
are described and discussed as to etiolog3% 
diagnosis and therapeutic procedures. 

2. A note of caution as regards the use 
of the tourniquet is struck, and comment 
is made as to the advisabilit3" of encasing 
the limb in ice to decrease dangers of 
misuse, and concurrentl3’^ facilitate the 
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readiness with which subsequent opera- 
tive procedures can be performed. 

3. It is advised to employ type “O” 
blood without previous cross-matching in 
cases of severe bleeding in which delay 
in administration of blood would be 
dangerous. 
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Aneurysms vary in size from that of a millet seed to a child’s head. 
They may be single or multiple. In order of frequency they involve tiie 
thoracic aorta, popliteal artery, femoral artery, abdominal aorta, sub- 
clavian artery, innominate artery, axillary artery, iliac artery and the 
cerebral and pulmonary arteries. 

From “Principles and Practice of Surgery’’ by \\’. Wayne Babcock 
(Lea & Febiger). 



TRAUMATIC HEMOTHORAX 

Henry A. Brodkin, m.d. 

NEWARK, NEW JERSEY 

P RIOR to the war, opinion regarding back into the patient without ill effect, 
the treatment of traumatic hemo- On the other hand, all of us Ijave had the 
thorax, was divided among those experience of encountering the clotted 
who believed in the active treatment of hemothorax in which repeated attempts 
aspiration with or without air replacement, at aspiration, yielded a few cc. of bloody 
and the conservative treatment. The form- serous fluid. What are the reasons or 
er believed that the blood was a foreign causes that produce clotting in some cases 
substance which interfered with the cardio- of hemothorax and in others it is not 
respiratory function and its presence was apparent? 

a danger which might result in excessive I believe, that in every case, the clotting 
adhesions and fibrosis. The conservative process in the pleural cavit}^ is inhibited; 
group held that aspiration per se was a but in every case a small amount of 
greater menace and was responsible for fibrin settles on all the pleural surfaces, 
a larger number of empyemas and that The blood exerts an irritating action on 
spontaneous absorption of the pleural the pleura which pours out a varying 
fluid resulted in the vast majority of quantity of serum as a defensive measure, 
cases. The interest of the authoi was This loss of serum is as much a con- 
further aroused in the subject in 194^ tributory factor in the production of 
after observing two cases of debilitating shock in these cases as it is in burns, 
fibrothorax which resulted from traumatic The inhibition of the clotting process of 
hemothorax treated conservatively. the blood in the pleural cavity 

Does blood in the pleural cavity, in due to the following factors: (i) The lack 
the case of a hemothorax, clot? Dr. of contact with air; (2) the fact that in the 
Jerome Head in an article^ stated, “One majority of instances the blood in t le 
of the striking and unexplained aspects pleural cavity is from the pulmonary 
of the condition is that blood in the pleural circulation and may possess some anti- 
cavitv does not clot — either in situ or coagulant; and (3) the constant commotion 
after “it has been aspirated.” In contrast, set up by the respiratory^ movements. 

Dr. J. M. Clarke== said, “The problem of The factors that may contribute to the 
clotting. ... It is usually stated that clotting of blood m the pleural cavity m 
massive clotting does not occur in cases traumatic hemothorax are. (i) ® ^ 

of hemothorax, due, it is suggested, to the trance of air into the pleural caxity rom 
constant respiratorv movement defibrinat- a laceration of the lung or from t e externa 
ing the blood. A laver of fibrin is deposited wound; (2) a considerable and varying 
on the pleura and “only clots of small size portion of the blood may have originated 
are to be found. There are, however, from the systemic circulation as Irom an 
many exceptions to this general rule, for intercostal vessel; (3) contused and injure 
extensive clotting may occur.” I have tissue may have a coagu ant influence so 
found large hemothorax cases in which that cases of clotted hemothorax are 
there must have been minimal clotting seen where there is more tissue damage 
because they were aspirated with ease, particularly associated with fragmentation 
On several occasions, I have aspirated of ribs; and (4) the presence of bacteria 
as much as 1,000 cc. of bloody fluid and in low grade subclinical infection may 
after straining it, transfused it directly' hasten clotting. Certainly there is a 
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the treatment of hemothorax was; as 
follows; (i) Small to moderate size hemo- 
thoraces were treated conservatively and 
usually resulted in spontaneous absorption 
with little or no sequcllae. (2) In large 
hemotlioraces, opinion was divided. Some 
favored conservative treatment pointing 
out the frequency of spontaneous absorp- 
tion and the infrequency of empyema. 
Others advocated repeated aspirations to 
hasten recovery and prevent fibrothorax. 
Still others, advocated aspiration with air 
Fig. 1. Cross section of thonix, in dotted licmolhor.tx. replacement after thc method of Bastianelh. 

In 1943, after the experiences observed 
greater amount of fibrin precipitated in in the African campaign, the Surgeon 
the presence of Staphlococcus aureus than General’s Office issued instructions that 
in streptococci. in all cases of hemothorax attempts should 

Traumatic hemothorax accompanies all be made to free the pleural cavity of blood 
penetrating chest wounds to a greater or by aspirations without air replacement, 
lesser degree. The source of the blood is Air replacement was to be a^midcd in order 
usually from the pulmonary circulation to obtain as a rapid a re-expansion of thc 
of the injured lung. This t3'pe is seldom lung as possible. Cases treated with air re- 
fatal because the rising intrapleural pres- placement resulted often in a pneumothorax 
sure soon equals that of the low pressure with a fixed collapsed lung tliat subse- 
in the pulmonary circulation and the quently required thoracoplastic procedures, 
bleeding stops. However, bleeding from There were three types of traumatic 
injuries to .the intercostal and the internal hemothorax cases that were seen in the 
mammary vessels and the large pul- forward combat area in the surgical field 
monary vessels at the hilum of the lung, and evacuation hospitals: (i) The pene- 
result in massive and sometimes fatal trating or perforating chest case with a 
hemorrhage. In addition to the symptoms moderate or small hemothorax, in good 
of hemorrhage and shock, the normal general condition. He required little or 
cardiorespiratory physiology is disturbed no treatment beyond a minor debridement 
by progressive decrease in blood volume, of his external wound and an intravenous 
cardiac output and -sfital capacit}'. There injection of plasma and was quickly 
is a progressive resistance to the pul- evacuated to a general hospital. (2) The 
monary circulation, the heart, and the case with a large hemothorax that rc- 
great veins returning blood to the heart, quired supportive treatment with blood 
The clinical picture is too well known to transfusion. After a debridement of his 
require further comment. wounds he was qulckl.y stabilized bj' chest 

Treatment of hemothorax is directed to- aspirations. He u'as e\vacuated to a general 
ward restoring the disturbance of the nor- hospital in about seven days. (3) The 
mal cardiorespiratory physiological' state patient with a large hemothorax that 
hy combating shock, maintaining sufficient required supporti^'e treatment with a 
ox3’'genation, increasing the blood volume thorough debridement including a thoraco- 
with_ blood and plasma, and decreasing tomy. Tire surgical treatment in the 
the intrapleural pressure aspirations, forward hospitals consisted of thorough 
until the patient’s condition has become debridement of the wound or wounds, 
stationarj’^ at a safe level. Prior to 1943, excising the skin wounds of entrance and 
the prevailing authoritative opinion in exit, with excision of contused and injured 
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muscle tissue. Pieces of fragmented loose 
rib and foreign material were removed. 
If indicated, the wound was enlarged and 
the pleural cavity was entered and cleaned 
of all blood, fibrin or foreign material. 
Lacerations of the lung were explored and 
cleaned of clot or foreign material and 
sutured. If the missile was easily located, 
it was removed at this time. Hemostastis 
was made as complete as possible. The 
pleural cavity was dusted with a mixture of 
sulfanilamide and penicillin powder and 
drained with an intercostal rubber tube 
which was connected to underwater drain- 
age. The wound was closed in layers 
except the skin which was dusted with 
penicillin and sulfanilamide powder and 
covered with vaseline. The tube was re- 
moved in three or four days. 

At this point, it must be stated that all 
our wounded were liberally treated with 
penicillin. It was always plentiful, and 
treatment was started in forward hospitals 
and continued in the general hospitals. 
Many practiced injection of penicillin in 
varying quantities following chest aspira- 
tions. These patients received penicillin 
pre- and postoperatively and it un- 
doubtedly was responsible for the excellent 
results in this war. The traumatic hemo- 
thorax cases that reached the general 
hospitals in the communication zone were 
of four types: (i) The patient that required 
little treatment such as aspiration of a 
small or moderate hemothorax or a sec- 
ondary closure of his wound. (2) the pa- 
tient with a large hemothorax who required 
repeated aspirations and supportive treat- 
ment; (3) the patient who had had repeated 
aspirations and now had an infected hemo- 
thorax which required a thoracotomy for 
exploration, removal of a foreign body and 
drainage. We had six infected hemothorax 
cases due to Bacillus Welchii, treated suc- 
cessfully with drainage, sulfanilamide, 
penicillin and serum; and (4) the patient 
with a clotted hemothorax. 

The diagnosis of a clotted hemothorax 
was never a problem. The involved hemi- 
thorax appeared fixed and immobile on 
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respiration. All physical signs of fluid were 
present. The .v-ray usually showed a uni- 
form density of the involved hemithorax 
with a dimunition in its size as c\ ldcnccd 
by narrowed interspaces and x'cry often a 
raised diaphram. Multiple fluid Ie\'cls were 
frequently seen and the mediastinal struc- 
tures were often not displaced. Aspiration 
of small amounts of blood stained serum 
was the usual finding. If several attempts 
at aspiration over a period of three or four 
weeks failed to show any sign of reexpan- 
sion of the lung or absorption of the exuda- 
tion, a thoracotomy for decortication was 
indicated. 

In the case of the clotted hemothorax, 
we were faced with the following problem. 

We had a traumatic hemothorax of three 
or four weeks’ duration that was not in- 
fluenced by repeated aspirations. It was 
feared that a fibrothorax was ine\ ilablc. 
Fortunately, our first case soon after D-day 
had in addition to a clotted hemothorax a 
large shell fragment in the right lower lobe. 
The indication for operation was primarily 
to remove the large shell fragment. On 
opening the pleural cavity through a large 
intercostal incision, the parietal pleura was 
thickened and the pleural cavity was filled 
with loculations of bloody scrum in the 
midst of jelly-like reddish yellow fibrinous 
clots. This was all removed with the gloved 
hand, sponges, and ring forceps. The lung 
was found fixed and collapsed against the 
mediastinum and covered by a dense thick 
fibrinous exudate. There was no respira- 
tory motion of the lung or the diaphragm, 
which was elevated and also fixed and 
rigid and covered with a similar exudate. 
The costophrcnic angle was obliterated. 
The shell fragment could not be felt. An 
incision was made through the exudate 
covering the lung down to the pleura. The 
lung was seen to balloon through the in- 
cision. With the gloved finger and gauze 
on the end of a clamp, this membranous 
exudate was easily peeled off the lung 
leaving a glistening visceral pleura. The 
entire lung surfaces were cleaned in this 
manner. The laceration in the luna was 
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located, cleaned of clot and debris and the 
shell fragment removed. The laceration was 
sutured with two rows of chromic catgut. 
The pleural cavitj' was irrigated with warm 
saline solution and dusted with penicillin 
and sulfanilamide powder. A large size 
rubber tube was inserted into the pleural 
cavity through the ninth interspace post- 
erolaterallj'^ which was connected for under- 
water drainage. The thoracotomy wound 
was closed in laj-^ers. Postoperative .v-ray 
showed the lung expanded and the drainage 
tube was removed oh the fourth day. 

Following the marked success in this 
case, five additional decortications were 
performed in England with the same re- 
sult. In Belgium, we continued to treat 
clotted hemothorax cases by decortication 
and performed the operation eighteen times 
with uniform success. In several cases we 
had to resort to aspirations of small re- 
sidual localized hemothorax or to resort to a 
rib resection to drain a localized empyema. 
Fortunately, I had the opportunity to see 
an .v-ray of the chest of one of the first 
patients on whom I had performed a de- 
cortication in England in June, 1944. In 
Januar}^ 1945, he was admitted to a 
general hospital in Liege, Belgium, for a 
hernia operation. He had been returned to 
active front line duty in November, 1944, 
and had served through the Battle of the 
Bulge. The .v-ray showed a normal chest 
except for a slight amount of pleural 
thickening in the right costophrenic sinus. 

Opinion was divided in the forward hos- 
pitals as to whether it was necessary to 
drain all thoracotomj^ cases. We en- 
countered many secondary hemothoraces 
and empyemas in our general hospital 
among those that were not drained. This 
convinced us of the necessity for drainage. 
It is interesting to find support for this 
fact in the article by Kay and Meade.® 
The authors had the advantage of studying 
the cases after their arrival in this country, 
hence their last period of hospitalization. 
They found that in 189 patients that had 
thoracotomies overseas, eighty-one were 
closed with drainage and 108 without. In 


those closed with drainage 82.7 per cent 
healed without requiring secondary oper- 
ations as compared to 43.5 per cent of those 
closed without drainage. 

Another and very interesting group of 
figures by these authors illustrates the 
value of active treatment of hemothorax: 



No. of 
Cases 

No. of 
Infec- 
tion 

Per 

Cent 

Group treated by thoracocentesis 

225 

38 1 

.16.8 

Group treated by operation 

Group treated without definite 

156 
! 74 

76 1 

48.7 

treatment 


30 

4?.9 


SUMMAKV 

The problem of hemothorax has been 
presented from the standpoint of its pa- 
thology and management. The results of 
the experiences encountered in this war 
have cleared some doubt and uncertainty 
in regard to treatment and have oflered 
manj’^ of us an opportunity to observe the 
pathology of hemothorax. The mortality 
and morbidity of chest wounds in this war 
has been greatly improved in this war by: 
(i) Excellent early primary surgery in the 
hospitals in the combat zone; (2) the avail- 
ability of excellent endotracheal anesthesia; 
(3) the abundance of the chemotherapeutic 
agents penicillin and sulfanilamide; (4) the 
abundance and availability of blood and 
plasma; (5) the recognition of the value of 
postoperative endotracheal and broncho- 
scopic suction. 

Active treatment after careful evalu- 
ation, in the form of chest aspirations ap- 
pears to give the best results as compared 
to conservative treatment. In the case in 
which bleeding continues a thoracotomy is 
indicated. In cases of large clotted hemo- 
thorax, thoracotomy and decortication 
offers a prompt return to a normal anat- 
omical and physiological restoration of the 
Involved lung. 
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THE TRANSVERSE INCISION IN ABDOMINAL SURGERY 


A FIVE'YEAR STUDY 
Paul Pernworth, m.d. 

VENICE, ILLINOIS 


F ive A^ears ago we decided to under- 
take a clinical investigation of the 
various types of abdominal incisions. 
The conclusions presented here have re- 
sulted from our experiences in this study 
with 480 surgical patients in whom ab- 
dominal entr}^ was effected through a trans- 
verse or modified transverse incision. 

Too frequently the abdominal wall as a 
surgical entity is stripped of any signifi- 
cance and is regarded only as an ever 
present barrier to existing intraperitoneal 
disorders. However, unless this structure 
is viewed in proper perspective, it’s im- 
portance may be brought into sharp focus 
by the occurrence of embarassing and often 
serious postoperative complications. Often 
these can be avoided by a careful diagnosis, 
adequate preoperative care and the use of 
incisions based on sound anatomical and 
physiological principles. 

There are at least four criteria which a 
successful abdominal incision must meet. 
It should: (i) Provide adequate surgical 
exposure to the operative area; (2) mini- 
mize trauma to motor nerves and apone- 
uroses; (3) afford opportunity for extension 
of the original incision should this prove 
necessary; and (4) produce a narrow, firm 
and sightlv cicatrix which is comfortable 
during convalescence and which affords a 
degree of ultimate cosmetic satisfaction to 
the patient. 

Reasonings that incisions which meet the 
above mandates are somewhat more difii- 
cult to execute and therefore should be 
discarded for the simpler and perhaps more 
conventional technic are pernicious and 
not in the best interests of the patient. 

The merits of a transverse abdominal 
section cannot fail to be appreciated if it 


is compared with the anatomical charac- 
teristics of the vertical incision. 

EXPOSURE 

Considering the vertical mode of entry 
it becomes apparent that operative pro- 
cedures are usually- performed through onlv 
one end of the incision. It has been a dic- 
tum in pelvic surgery for example, that 
“an inch below is worth two above.” As a 
corollary Lahey recently emphasized the 
importance of extending paramedian in- 
cisions in the upper quadrants for better 
e.xposure to the costal margin. In the latter 
instance, “an inch above may be worth 
two below.” In a si.x-inch vertical incision 
only about three inches forms the function- 
ing aperture, the remainder ser\-es merely 
to enhance its effectiveness. On the other 
hand, a transverse incision is planned to 
lie almost entirely over the operative field. 
The Phannensteil incision affords splendid 
visualization of the pelvic and lower ab- 
dominal viscera, but to attempt upper 
abdominal surgery through it is sure to 
produce unsatisfactory results from lack of 
adequate e.xposure. The transverse or G. G. 
Davis appendectomy incision will give ex- 
cellent access to the cecal area; but if 
exploration discloses that a hysterectomy 
is required, we believe it wiser to repair 
the small initial incision, and then obtain 
entry, trouble-free, through a better 
planned one. Tlie point to emphasize here 
is the particular need for an accurate pre- 
operative diagnosis in which a transA'crse 
section is to be employed. 

In the technical fulfillment of adequate 
exposure the disposition of one or both 
rectus muscles frequently presents a prob- 
lem to the operator. In any transverse in- 



574 American Journal of Surgery PcmWOrtll Abdoillinal IncisioilS OcTonr-i.. 


cision, regardless of location or extent, 
these muscles represent the only structures 
encountered whose component fibers are 
perpendicular to the anatomical plane of 
cleavage. To cut these muscle fasciculi 
“against the grain” appears at first physi- 
ologically unsound. Some authorities em- 
phasize the need for preliminary suture 
fixation of the rectus muscle to fascia prior 
to transsection. They state that if this step 
is not taken, the cut ends of the recti will 
be released from tension (?) and will re- 
tract beneath the fascia, making it im- 
possible to restore their continuit}^ later. 
Five years of technical experience testify 
to the profound incorrectness of this state- 
ment. Not only do the recti fail to exhibit 
any elastic properties whatsoever, but dur- 
ing closure of the incision it is entirely un- 
necessary to approximate the muscle layers. 
This approximation occurs automatically 
with closure of the anterior and posterior 
rectus sheaths. We have not had occasion 
to reoperate any patient in this group and 
thus obtain first-hand information as to the 
ultimate fate of the muscle incision, but 
animal experiments and the observations 
of competent investigators show beyond 
doubt, that fibroblastic proliferation and 
healing by secondary union produces a new 
linea transversae. 

The decision to retract or divide the 
recti depends on the degree of exposure 
required. In all adnexal operations and 
uterine suspensions, lateral retraction has 
supplied adequate exposure for us. For 
hysterectomjr the procedure will usually 
vary with the patient’s physique. In a 
slender individual, we have done total 
uterine ablation, disposing of the recti by 
retraction. In the obese, unilateral or bi- 
lateral transsection may be indicated and 
should be performed without hesitation. 
Transverse upper abdominal Incisions 
should be made at the level of the ninth 
costal cartilage, and usually one rectus 
muscle must be severed. The exposure thus 
afforded is magnificent, much better than 
that obtained bj'^ a vertical incision of 
similar length. 


TRAUMA 

In considering this very important topic, 
a few pertinent anatomical facts may be 
reviewed with profit. Although the recti 
muscles lie parallel to the sagittal plane of 
the bod^' the fibers of the important fascial 
structures ensheathing them extend in an 
opposite direction and are morphologically 
distinct. This fact is easily overlooked be- 
cause of the intimate connection between 
these two groups, an affinity most marked 
between the recti and their anterior fascia. 
Cleavage planes in the fascia of the external 
oblique, internal oblique and obliquus ab- 
dominis transversus are either transverse 
or slightly oblique, and at the level of the 
umbilicus their transverse direction is quite 
apparent. This applies also to the trans- 
versalis fascia and the parietal peritoneum. 
On the basis of this characteristic, Gurd 
suggested the advisability of making all 
transverse incisions within two inches of 
the umbilicus either abo^^e or below. There 
is much to be said in support of this technic 
based as it is on careful observation and 
long experience. 

Regarding nerve injury, we have always 
been war}' of such trouble in the long 
paramedian incision, and the closer this 
incision approaches the linea semilunaris 
the greater becomes the incidence of this 
avoidable complication. The cutting of any 
two adjacent intercostal nerves may de- 
vitalize the rectus segment supplied and 
the muscle atrophies between the incision 
and the midline, resulting in either a defi- 
nite hernia, a diastasis or an unsightly 
asymmetrical bulge. A transverse incision 
if properly made, affords complete protec- 
tion against this eventuality because in 
nearly all cases the line of incision is par- 
allel to the nerve trunks andi usually lies 
between them. In this series we ha\'e had 
not one postoperative hernia or wound 
disruption. 

With regard to blood-vessel injury the 
picture is considerably difl'erent. Many 
more small arteries and their accompany- 
ing veins are severed in performing the 
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transverse incision. While effecting hemo- 
stasis, therefore, a slightly longer period of 
time is consumed'in entering the peritoneal 
cavit\\ However, this allows for only minor 
criticism. The recti may be clamped and 
cut, and in the lower abdomen there usually 
will be no vessels requiring ligation within 
the muscle. The inferior epigastric vessels 
which lie just external to the parietal 
peritoneum, gradually become more super- 
ficial as they proceed cephalad, finally 
piercing the deep, internal oblique fascia 
until their anastomosis with the descend- 
ing superior epigastric which lies well within 
the body of the rectus muscle. Thus when 
the recti are incised across the upper ab- 
domen these vessels must be carefully 
searched for in the muscle and ligated, 
as they can be the source of profound 
•hemorrhage. 

ENLARGEMENT 

Extension of transverse incisions to pro- 
duce additional exposure is no problem for 
within the limits afforded by the costal 
margins in the upper abdomen and between 
the pubic rami below there is more than 
ample room for incisions of sufficient length 
to allow excellent visualization. It is only 
when the incision is incorrectly placed too 
low or too high that bony formations begin 
to hinder its augmentation. 

OPERATIVE SCAR 

If the surgeon will carefully analyze. 
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as Ave have done, the subjective symptoms 
of patients postoperatively, he will be 
afforded ample justification for the use of 
this technic. Closure without tension pro- 
duces a minimum of discomfort for the 
patient, and this can be further reduced 
by maintaining the knees in slight (30 
degree) flexion over a small pillow. Strain- 
ing, coughing or retching, if present, 
shorten the recti and approximate the 
edges of a transverse incision; longitudinal 
incisions are inclined to gape and separate 
under identical conditions. 

Pulmonary atelectasis caused by shallow 
breathing and poor aeration due to pain- 
ful incisions is likewise minimized, and 
within five da^^s the majority of patients 
become ambulant. 

From a cosmetic standpoint the results 
are ideal. The scars rarely widen be3’-ond 
the thickness of a scalpel blade even in 
the presence of soft drains through the 
incision. In the female patient the location 
of the cicatrix is such as to allow conforma- 
tion with fashions exposing the midriff, 
a feature of no little importance to the 
fastidious. 
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NON'INFECTIOUS ILIOPECTINEAL BURSITIS 

Denman C. Hucherson, m.d. and Frank R. Denman, m.d. 

HOUSTON, TEXAS ' 


LIOPECTINEAL bursitis is not an un- 
common occurrence, but apparently it 
is not commonly recognized in its 
earlier stages. Since the condition was first 
described by Fricke in 1834 and elaborated 
by Joly in 1847, there have been a total of 
only seventy-three cases reported in the 
literature. In 1933, O’Connor published a 
most comprehensive article on this subject 
in which he added thirty-three cases of his 
own and was the first author to recognize 
the condition before a tumor mass pre- 
sented itself in the groin. In twenty-one of 
his cases, there was neither swelling nor 
palpable tumor in the femoral traingle. 
Three additional cases have been reported 
since those of O’Connor, but in all three of 
these rather large tumor masses were 
present.*'" It seems noteworthy that of the 
seventy-three cases recorded, only twenty- 
one have been recognized in the acute 
stage when the most promising results from 
treatment may be expected. 

ANATOMY 

The iliopectineal (or iliopsoas) bursa is 
but briefly mentioned in the anatomical 
text books. Cunningham says; “The paoas 
tendon passes over a thin portion of the 
capsule between the upper ends of the ilio- 
femoral and pubo-capsular ligaments, with 
a small sub-psoas bursa intervening; some- 
times there is an opening in the capsular 
ligament under the tendon, and the bursa 
is theii continuous with the synovial mem- 
brane^ of the joint.” Several anatomists 
have investigated this bursa. Lund studied 
eighteen cadavers and found the bursa 
present in each one. Chandler in his study 
of the iliopsoas bursa used 206 adult cad- 
avers, five fetuses (five to seven months), 
ten baby cadavers and twelve stillborn 
babies. He was able to demonstrate the 
bursa in all but three specimens. These 


three were adult bodies. Out of a total of 
400 bursae studied, he found that sixty-one 
(14.5 per cent) communicated with the 
cavity of the hip joint. Kessel dissected 
535 adult specimens and found a communi- 
cation between the bursa and the joint 
cavity in 1 5 per cent. The bursa has been 
found to vary in size, but as a rule, it 
averages about 5 to 7 cm. in length and 
2 to 4 cm. in width. It extends proximally 
to the pectineal eminence and may extend 
over the brim of the pelvis. Chandler con- 
cludes that the communicating foramen is 
not a result of development, but is due, to 
friction of the psoas tendon and also that 
the bursa exists before birth. (Fig, i .) 

SYMPTOMS AND PHYSICAL FINDINGS 

Pain in the hip region, which varies from 
excruciating to mild discomfort, is usually 
the first complaint of the patient. This pain 
maj' or may not radiate down the/ront of 
the thigh to the knee. The patient, or his 
intimates, will almost invariably notice a 
change in his gait. Early in the disease, 
there may be only a shortening of the stride 
on the affected side as a defense against 
hyperextension of the hip. Later the ex- 
tremit}'^ will be carried with the hip and 
knee flexed and the thigh adducted and 
externally rotated to relieve the pressure 
of the psoas tendon on the underlying 
bursa. Fullness or swelling in the groin will 
not be observed unless other symptoms 
have been present for several months or 
longer. Varying degrees of weakness of the 
extremity was a complaint in over 90 per 
cent of the cases reported in the literature. 

Iliopectineal bursitis is most frequently 
seen in individuals during the first three 
decades of life; therefore, a history of 
trauma, excessive use or repeated strain of 
the e.vtremity is easily elicited, 
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Fif;. 1, Tlie iliopcciiiU’al burs, a is tii;i};raium:iticaliy 
represented to show its direct relation to the liip 
joint. 


Examination will reveal few but definite 
physical findings. Tiic hip will be lield in 
various degrees of flexion, and usually in 
adduction and external rotation. This may 
be so e.xaggerated as to produce a marked 
tilting of the pelvis and apparent lengthen- 
ing of the affected limb. Pain is elicited by 
hyperextending, abducting or Internally 
rotating the thigh. Tenderness to pressure 
over an area about 2 cm. in diameter, just 
below Poupart’s ligament and lateral to 
the femoral pulse and mid-way between the 
anterior superior spine of the ilium and the 
pubis, is a constant finding and may be 
said to be almost pathognomonic of illo- 
pectincal bursitis. Atrophy of the thigh 
or tumor of the groin are late findings. 
(Fig. 2.) 

X-ray examination of the hip joint will 
be negative except in more elderly indi- 
viduals in whom hypertrophic changes 
may be noted. It is generally thought that 
hypertrophic changes in the hip region are 
a predisposing factor to iliopectineal bur- 
sitis and doubtless accounts for its in- 


1 



Fu;. 2 . (C.vsii I.) X marks tiic area of tenderness 
characteristic of iliopectineal bursitis. The riglit 
hip is iield in Ilexion wiili adduction and moderate 
external rotation of the thigli. 

cidcncc in the older, more sedentary 
individuals. 

DIFFERENTIAL DIAGNOSIS 

Iliopectineal bursitis must be difl'eren- 
tlated from hip joint disease. Since in intra- 
articular disease of the hip muscle spasm 
limits all hip movements and in bursitis 
adduction, Ilexion and e.xtcrnal rotation 
can be painlessly accomplished, the difi'er- 
entiatlon should be easily made. 

In late cases with the presence of a tumor 
mass inferior to the Inguinal ligament, cold 
abscess, perinephritic abscess pointing in 
the groin, femoral and inguinal hernia, 
varicosity of the saphenous vein, hydrocele 
of the cord and lymphodenopathy must be 
considered in the dilferential diagnosis. 

TREATMENT 

Rest is the essential factor in the treat- 
ment of iliopectineal bursitis. O’Connor 
states that without rest other measures are 
worthless. The application of heat will be 
found gratifying to the patient and doubt- 
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less aids in the absorption of Iluid and 
diniunition in the thickness of the mem- 
brane of the bursa. Simple bed rest, even 
with the addition of Buck’s c.xtension, does 
not aiford sudicient immobili'/ation. We 
believe a short hip spica cast with a window 
over the femoral triangle, for the applica- 
tion of heat, will diminish the period of 
recovery. It must be borne in mind tliat 
even with the most adequate treatment, 
many weeks will be consumed before the 
patient is symptom free. 

Due to the slow recovery, there arises 
the temptation to iuirry the process by 
needling the bursa. We cannot recommend 
this procedure in acute cases; but if re- 
sorted to, the surgeon must adhere to 
strict aseptic technic, bearing in mind that 
in 15 per cent of the cases, there is a direct 
communication between the bursa and the 
cavity of the hip joint. 

Surgical removal of the bursa is only 
necessary in chronic cases of long standing. 

CASE REPORTS 

One of us (D. C. H.) recalls making the 
diagnosis of acute iliopectineal bursitis si.\ 
times during a five-year period in the 
Army; but since the complete records of 
these patients are not available, they will 
not be presented here. We wish to present 
two cases that are typical of this condition. 

Case i. P. S., a white male, aged twelve, 
was first seen on December 10, 1945, complain- 
ing of mild pain in the right hip region and a 
marked limp. About three weeks prcviousIj% he 
was injured while playing football and noticed 
a slight pain in the hip at that time. The 
father stated that he noticed the bo}' walking 
with a shortening of his gait, but attributed it 
to an affectation. The limp grew more notice- 
able after one week and an osteopath was 
consulted. Osteopathic treatments were insti- 
tuted and continued for about two weeks. 
The family was then advised to consult an 
orthopedist. 

Examination revealed a well developed hoy 
walking with difficulty. The right hip was held 
in 30 degrees of flexion, adducted and externally 
rotated. There was a marked tilting of the 


pelvis producing one inch apparent shortening 
of the well leg. Attempts to c.vtcnd the hip 
aggravated tlie pain as did attempts to abduct 
or internally rotate the extremity. Other move- 
ments of the hip could be actively and passively 
.'iccomplishcd without pain. There was tender- 
ness to pressure just lateral to the femoral 
vessels and inferior to the mid-point of Pou- 
parl’s ligament. There was no fullness nor mass 
noted in the region. Examination of the spine 
and other joints and .v-rays of the pelvis 
revealed nothing abnormal. 

The patient was placed on bed rest with hot 
applications and diathermy to the hip region 
for thirty days. There was only slight improve- 
ment. He was then placed in Buck’s extension 
and the hot packs continued. After fourteen 
weeks, the symptoms have completely sub- 
sided with a complete range of painless motion 
in the hip. 

Case m. E. . 1 . .M.,* a fifty-six year old white 
male, employed as a boilermaker, was admitted 
to the hospital on January 7, 1946, complaining 
solely of pain in his right groin. The pain had 
begun suddenly the day before upon arising. 
Me located the pain just below the mid-point 
of the inguinal ligament and stated that it was 
aggravated by walking and caused him to limp. 
There was no radiation to the knee. No history 
of trauma could be elicited. Past history was 
of no significance, except five days before 
admission, he had stuck a nail in the right heel. 
In February, 1944, he had been admitted to the 
hospital complaining of backache. A'-rays of 
the spine and pelvis were negative at that time. 

Examination revealed a middle-agc'd white 
male of stcnic habitus, apparently in acute 
pain. His stride was noticcablt' shortened on 
the right side and the hip was held in slight 
flexion. Upon assuming the supine position in 
bed, the patient held the hip in a position of 
flexion, .adduction and external rotation. At- 
tempts to move the extremitj" from this 
position produced severe pain. There was mod- 
erate tenderness at the site of pain, just 
inferior to the mid-point of Poupart's ligament 
and just lateral to the femoral vessels. Several 
“shotty” lymph nodes were palpable in the 
inguinal region, but were not enlarged nor 
tender. There was no fullness, increased heat or 
redness. Reflexes were normal. 

* This c.ise is presented through the courtesy of Dr. 
Joe R. Gandy, Southern Pacific Hospital, Houston, 
Texas. 
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Ail laboratory data, including hemogram 
and urinalysis, were negative. Temperature, 
pulse and respiration were normal. 

The patient was placed on absolute bed rest. 
He received diathermy to the right inguinal 
area once daily, sodium salicjdate gr. 20 
three times daily, and penicillin, 30,000 units, 
every three hours for a total of 660,000 units. 
Tetanus antitoxin, 1,500 units, was admin- 
istered on admission, because of the history of 
nail puncture. The penicillin was ordered by 
the intern before the diagnosis was established. 

The patient was discharged, improved, from 
the hospital on January 10, 1946, to be followed 
in the out-patient department. Pain was 
elicited on extension. Internal rotation and 
abduction of the hip at this time. 

CONCLUSIONS 

'I. Iliopectineai bursitis must be diag- 
nosed early if complete recovery is to be 
expected in a reasonable length of time. 

2. Its signs and symptoms are definite 
and the dift'erential diagnosis should not 
prove difficult. 

3. Complete, absolute rest of the part 


with application of heat is the most effica- 
cious therapy. 

4. The location of tenderness in ilio- 
pectineai bursitis is so constant and definite 
that it may be said to be almost path- 
ognomonic of the condition. 

5. Needling of the bursa is not necessary 
in the acute stage of this process. 

6. Surgical intervention is only war- 
ranted in chronic cases of long duration. 
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BLOOD CELL JEL FOR CHRONIC SURFACE ULCERS* 


James G. Kanski, m.d. 

BUFFALO, NEW YORK 


T he healing of chronic surface ulcers 
is one of the most discouraging prob- 
lems the average pliysician sees in his 
ofiice. It is a cause of considerable forced 
invalidism with its attendant economic 
loss. 

We have developed a preparation called 
“Blood Cell Jel” at Mercy Hospital, that 
has healed surface ulcers of the legs. Table i 
shows a break-down of sevcnt3'-oim cases 
as treated to date: 


TAni.n I 


Sex 

> 

Blood 

Type 

Etiology 

1 

Location 

‘v 

Al! 

■20 

120-30 

, 1 

1 j 

AB 

: ! 
' 3 ; 

t'aricose ulcer.s 

G- 

Rt. leg 

2 1 

F ! 

^■1 

i 30-40 

n 

A 

■321 

Artcriosclerosi.s 

2 

Lt. leg 

33 

1 


I40-S0 

<3 

B 

10 



Hot h legs 




50-60 

23 

0 

26 

Traumatic 






60-70: 

'3 



Burns j 




i 


7o-8oj 

ro 

1 


i 

i 

1 




Wassermann tests were all negative c.\- 
cept for one case, a sixty-two ye***" old 
female (positive in September, 1945). The 
Wassermann was negative January, 1945, 
and October, 1944. No clinical evidence of 
lues was evident at this time. 

The number of treatments required to 
heal ulcers varied from six to 112. Of all 
patients treated, seven had recurrences on Ij’- 
to heal on repeated Blood Cell Jel dressings. 

Moorhead and Unger* were the first to 
report the use of red cells. They used them 
successfully in the treatment of infected 
burns and open joint lesions as early as 
1942. 

Seldon and Young*' have used dried red 
blood cells in infected surface wounds, and 
to quote their conclusions, “The results 
have not been uniformly beneficial, but are 


suflicicntly promising to warrant more in- 
vestigation and work along this line.” 

Our interest in the development of a 
Blood Cell Jel resulted from a study of the 
publislied reports of Murray and Sharr** of 
the Blood Pla.sma Bank of the Navy Hos- 
pital, Philadelphia, Pennsylvania. They 
made a preparation, using blood cells, 
tragacanth, and hexalrcsorcinol, which is 
applied as a paste to the ulcer areas. 

The Blood Cell Jel developed at Mercy 
Hospital is jcllj'-likc in consistency and is 
applied by means of a .syringe, a technia I 
shall discuss later in this paper. We have 
used this preparation for the past seven- 
teen months and arc just as enthusiastic 
about its results now as we were after the 
first two months it was pcrscribcd. 

Writer has used dried blood cell powder,* 
U’rothricin, penicillin ointment (500 units 
per Gm.), and two difi'erent chlorophyll 
ointments, one with and one without benzo- 
caine, only to come back to Blood Cell Jel. 
The latter is well tolerated by every pa- 
tient which has not been m3' e.vperiencc 
with other preparations used. 

PREPARATION OF BLOOD CELL JEL 

The availability of blood cells had its 
beginning at the onset and subsequent days 
of World War 11. Red cross donor centers 
were sending thousands of units of blood to 
plasma processing centers with the result 
that a use for the cellular elements that 
remained had to be found. The military 
service were interested onE' in dried plasma 
at the time. Hence, dry red cell powder, 
blood cell paste, and Blood Cell Jel were 
developed. 

* Supplied by Sharpe and Dolnnc. 


* From the Department of Surgery, Mercy Hospital. Read at the Bacelli Medical Club Meeting, .lamiary 15 

1946, Hotel Statler, Buffalo, N. Y. 
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riie blood cell jel is prepared from blood 
s of a recent donor, the type correspond- 
ig to the prospective ulcer patient. Plasma 
is aspirated in the usual aseptic manner, 
leaving the cellular elements. To this is- 
added- the gum suspension base. We have 
used tragacanth, one of the commonly 
used commercial gums, as suggested by 
Murray and Sharr.^ Experiencing difficulty 
in getting an unlimited supply of traga- 
canth, we were advised to try a substitute 
gum preparation, namely, sodium-car- 
boxymethylcellulose.* It is used exclusively 
as our vehicle for applying the blood cells to 
the ulcers. 


Meth3d-cellulose is soluble in cold water, 
but insoluble in hot water. When an 
aqueous solution of methyl cellulose is 
poured on a glass plate and allowed to dry, 
it produces a film which is tough, elastic, 
clear, quite transparent, has good resist- 
ance to twisting, and is insoluble in such 
organic solvents as acetone, ethj'l alcohol, 
methjdacetate, benzel and others. 

We make an aqueous colloidal mixture 
bj”^ using 5 Gm. of method-cellulose dis- 
solved in 95 cc. of distilled water. The 
mixture is then placed in a water bath at 
ioo°c. for twent}' minutes. The sodium-car- 
boxomiethodcellulose comes out of solution 


TABLE I 


TYPICAL CASES ON HOSPITAL FILES 


Name 

, Sex 

Age 

Blood Type 

Type of Ulcer 

Duration 

Culture 

No. of Treatments 
to Meal 

E. F. 

F 


iv-0 

Varicose ulcer of leg 

7 wk. 

Staph, aureus 

51 

F. T. 

iM 


iv-0 

Multiple varicose ulcers 

1 1 mo. 

No growth 

15 

H. L. 

F 

46 

ii-A 

of leg 

Varicose ulcers of leg 

2 yr. 

No growtii 

24 

A. L. 

F 

74 

ii-A 

Traumatic ulcer of leg 

7 wk. 

No growth 

18 

A. R. 

M 

32 

iii-B 

Varicose ulcer of leg 

4 yr. 

No growtii 

6 

S. C. 

F 

56 

iv-0 

Ulcer along incision for 

No growtii 

41 

R. B. 

F 

44 

iv-O 

mastectomy 

Varicose ulcer of leg 


Staph, aureus 

21 

A. M. 

F 

59 

ii-A 

Varicose ulcers of leg 

2 yr. 

Staph, aureus 

33 

C. P. 

F 

54 

II-A 

Ulcer of leg 

Stapli. aureus 

•4 

J. W. 

F 

72 


Varicose ulcers of legs 


Stapli. aureus 

1 12 


Sodium-carboxomiethodcellulose is a 
coarse grej' powder and is a cotton-like 
substance. It forms colloidal aqueous solu- 
tion and replaces a number of binders, 
adhesives, and emulsifiers, such as glue, 
starch, gum tragacanth, and others. It has 
other advantages: (i) high chemical stabil- 
it3% (2) neutral in aqueous solutions, (3) 
resistant to acids and bases, (4) stable to 
light, (5) high emulsifications and dispers- 
ive power, (6) good film strength, (7) no 
tendenev to ferment or mildew, and (8) 
good miscibilitA*. 

* Hercules Powder Compnny, Wilmington, Dclaw.arc, 
supplied the sodium-carboxymethyiccllulose used in 
this clinical study. 


when heated. However, when the mix- 
ture is cooled, it again goes into solution. 
Twentt'-five cc. of a 5 per cent solution of 
sterile sodium-carbox3'meth\'lcellulose is 
added to 250 cc. of blood cells of the pros- 
pective patient’s blood t^'pe. Murray and 
Sharr' used t^-pe 0 blood in making their 
paste. We use a jel that corresponds to the 
patient’s blood t\-pe, giving us a crimson- 
red jel. In the past four months we have 
added 200,000 units of penicillin to each 
unit (250 cc.) of red cells. 

The technic suggested for the use of the 
Blood Cell Jel is in three phases. The pre- 
treatment consists of: (i) complete blood 
count, (2) a Wassermann test, (3) typing of 
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blood, and (4) a culture of the base of the 
ulcer. 

The minimum requirements for the ap- 
plication of the Jel are: (i) hospital treat- 
ment, (2) all equipment to be sterile, (3) 
Blood Cell Jel to be prepared and tested 
for sterility, (4) a syringe (5 to 10 cc.), (5) 
cotton applicators, (6) vaseline gauze strips, 
and (7) Abd pads and bandage (two inch). 

After treatment consists of: (i) Saphen- 
ous ligation performed when indicated, 
after ulcers are healed, (2) patient is 
advised to elevate feet (higher than knees) 
for fifteen minutes three times a day, (3) 
coco butter is applied to healed ulcer area 
to keep the scar soft and pliable, and (4) 
Ace bandage or elastic stockings are worn. 

The blood cell jel is kept at 2° to 5°c. and 
is taken out of refrigeration and immedi- 
ately applied to ulcer by syringe. It is 
worked into the ulcer bed by sterile, gauze- 
tipped applicators. A thick film is applied, 
after which strips of sterile bandage, three 
inches by six inches, impregnated with 
vaseline, are applied and a single Abd pad 
applied and then the bandage. The dressing 
is changed daily. As Murray and Sharr® 
reports, I have observed no evidence of 
Blood Cell Jel on the vaseline dressing or 
the ulcer twenty-four hours after the dress- 
ing was changed, indicating that it was 
completely absorbed. A few typical cases 
taken from our files are shown in Table i. 

CONCLUSION 

I . This paper confirms the observations 
and findings reported by Lieut. Murray and 
Capt. Sharr^ at the Blood Plasma Bank of 
the Navy Hospital, Philadelphia, and pre- 


sents our experience with seventy-one ca 
of chronic surface ulcers over a period .. 
seventeen months. 

2. Sodium-carboxymethylcellulose is 
now being used exclusively as a matrix for 
our Blood Cell Jel. In infected cases, the 
discharge decreases, and the patients with 
severe pain secure relief much sooner than 
with any other preparation. We ascribe 
this to the film affect of the sodium-car- 
boxymethylcellulose. 

3. I give the Blood Cell Jel therapy to 
the ulcer patient, using, the corresponding 
blood type. 

4. Blood Cell Jel apparently adds needed 
protein and nutritional elements needed to 
heal surface ulcers. 

The writer is grateful for the efforts of 
H. J. Dancy, chemist, and Phillip Smyntek for 
their assistance in obtaining sodium-carboxy- 
methjdcellulose. The success of this problem 
would have been impossible without the untir- 
ing efforts and enthusiasm of Sister Mary 
Gertrudis and Sister Mary Marcella, of the 
Laboratory Department, and Sister Mary 
Vincentia, of the X-rny Department. 
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DIAGNOSIS OF THENAR SPACE ABSCESS* 


Wm. R. Moses, m.d. 

WASHINGTON, D. C. 


A 


^BSCESS of the thenar space is not assumed when the probing clamp enters a 
usually followed by the severe local normal space because the presence of pus 
morbidity so often seen with the has been suspected erroneously. Following 

INDEX /METACARPAL 



kFL P^U FUEKOR tendon 

Fig. I. Cross section of the hand through the metacarpals to sliow the thenar space 

distended with pus. 


*more common lesion of tenosjmovitls. 
Much of the dread of septicemia has waned 
since the advent of effective bacteriostatic 
agents. 

Nonetheless, significant limitation of 
motion of the thumb, especially that com- 
ponent controlled by the adductor pollicis 
muscle, will be encountered in direct pro- 
portion to the delay in drainage of the 
space. For maximal recovery of function 
of the hand, it is obvious that early drain- 
age must be performed. 

However, the non-localized infections of 
the base of the thumb, such as cellulitis 
and lymphangitis, will not be improved by 
incisions, and, if such errors of interference 
are made, the consequences of possible in- 
oculation of the thenar space must be 
expected, as well as the risk of blood 
stream dissemination of the organisms. The 
greatest unnecessary local risk will be 


such a maneuver the tear in the fascia 
overlying the adductor muscle rapidly 
heals, but the organisms have been im- 
planted in an excellent culture medium. 
The stage has been well set for the develop- 
ment of a subsequent abscess. I have seen 
two patients whose space had been opened 
in search of pus which did not exist at the 
time, but who developed a severe space 
infection within a few days. In both cases 
a cellulitis had been incised because the 
surgeon had believed that a deep abscess 
was also present. 

Reference to Figure i will show that the 
thenar space, which lies between the 
adductor pollicis posteriorly and its over- 
Ijnng fascia anteriorl}’, is ver}^ deeplj'- 
placed in the hand. Direct examination is 
thus not possible because the area is 
covered posteriorly by the dorsal inter- 
osseous muscle of the index finger and 
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Fk'.. 2. Tile test, as tiescrilietl in tlie text, is per- 
formed by asUiiiR tlie patient to attempt adduc- 
tion of tlie thumb, sucli adduction beinp pre- 
x’cnted by a match lield between the tluimb and 
index finger. 

anteriorly by the other short muscles of 
the thumb. It is obvious that the diagnosis, 
therefore, must be one of inference. 

The clincial picture of swelling, pain, 
tenderness, pain on motion of the thumb 
and broadening of the web space between 
the thumb and index finger is suspicious 
of the presence of the lesion. However, it is 
a matter of clinical fact that this same 
syndrome may be presented by any tense 
Inflammatory edema, e. g., cellulitis or 
lymphangitis, involving the base of the 
thumb. The diagnosis is made still more 
complex when the infection is a combined 
form, a not Infrequent finding. 

In an endeavor to add more accuracy to 
the clinical diagnosis of this condition. 


existing cither alone or in association wjth 
other inflammatory lc.sions of the hand, ' 
the following test was devised: 

The patient’s hand is placed palm down- 
ward on a flat surface to avoid use of the 
opponens muscle. An object is placed be- 
tween the thumb and index finger of such 
size that approximately equals the natural 
distance between them. For this purpose 
an ordinary kitchen match is convenient 
and satisfactory, and can be easily broken 
info the desired length. The patient is 
asked to attempt approximation of the 
thumb to the index finger by pressing 
against the end of the match. This action is 
cfl'cctcd by the contraction of the adductor 
pollicis alone. If the muscle is overlain by 
pus, contraction of the muscle will cause 
pain in the base of the thumb. This pain 
occurs whether there is or is not actual 
motion of the metacarpal. In this test, 
practically no motion occurs, thus avoid- 
ing compression or stretching of the other 
soft tissues of the thumb base. In this way, 
the adductor pollicis and its overlying 
fascia is tested as a separate structure. The 
tender tissues of a lymphangitis or a cellu- 
litis will undergo practically no stimulation 
during the test, and if cither of these con- 
ditions is present without concomitant 
thenar space infection, the pain, so ago- 
nizing in intensity' with thenar space ab- 
scess, will be either absent or minimal. 
(Fig. 2.) 

In six cases of thenar space abscess, 
proven by operative findings, this test has 
been consistently positive. In no patient in 
which this test has failed to provide the 
expected results has there been subsequent 
demonstration of thenar space infection. 
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CARCINOMA OF THE CECUM IN ASSOCIATION WITH 

ACUTE APPENDICITIS 


Lieut. Col. Edward F. McLaughlin 

MEDICAL CORPS, ARMY OF THE UNITED STATES 


T he finding of cecal malignancy in 
conjunction with acute appendicitis 
is unusual. It is true that cancer of 
the cecum often gives rise to symptoms 
suggesting “ chronic appendicitis” and less 
often simulates the picture of acute appen- 
dicitis, but the definite association of the 
two conditions in an intimate pathological 
relationship has been demonstrated very 
infrequently. On the other hand, con- 
sidering simply the mechanics which are 
involved, one would not expect the associ- 
ation of these two conditions to be so 
rare. Yet, it is, and in four representative 
studies^"'* of malignancies of the cecum and 
ascending colon, no instances of the co- 
existence of malignancy and acute appen- 
dicitis are recorded. Erdman and Clark^ 
studied forty-eight cases of cecal malig- 
nancy and do not mention the finding of 
acute appendicitis at all. Lahey- reviewed 
the cases at his clinic in 1939 and mentions 
no such association. Chamberlain^ studied 
forty-one cases of cecal carcinoma with no 
accompanying appendiceal inflammation 
and Mayo and Lovelace’’ went over the 
885 case histories of all the cecal and as- 
cending colon malignancies at the Mayo 
Clinic for the period 1907 and 1938, and 
described no instance of intimate relation- 
ship between the growths and infiamma- 
tion of the vermiform appendix. 

Repeatedly, Charles W. Mayo has 
stressed in talks and in articles the neces- 
sity for examining the cecum at the time 
of appendectomy. He lays particular stress 
upon those cases in which the appendix is 
removed in an “interval stage” or where 


it is found to be not acutely inflamed. A 
certain number of patients having had such 
operations show up with carcinoma of the 
cecum within a relatively short time after- 
wards, and the conclusion is obvious that 
the operator at the time of the appendec- 
tomy failed to evaluate carefully the cecum 
and ascending colon. It is our belief that a 
similar checkup should be made when one 
finds acute appendicitis especially if there 
be any suggestion of a mass present in the 
lower cecum. It is not advocated that the 
patient be subjected to an intra-abdominal 
exploration which would tend to spread 
contamination from the obvious!}' inflamed 
appendix but it is urged that the available 
portion of the cecum be carefull}' scruti- 
nized and palpated and the biopsies be 
taken as indicated. With the belief that 
more malignancies of the cecum could be 
found even in association with acute appen- 
dicitis, it is considered worth while airing 
this general subject at the present time. 

The association of cecal malignancy and 
acute appendicitis has appeared as a sub- 
ject entity in the literature but the writings 
on this association of pathologies is scant 
and spott}' and seems worthy of review 
and correlation. One more case is reported 
here and added to the small total. A dis- 
cussion of the subject is Included covering 
the associated pathologies, the possibility 
of preoperative suspicion and the problem 
of dia^osis at operation. The question of 
what is proper treatment and when it 
should be instituted is also co^'ered. 

While Beran" reported a case of cancer 
of the cecum associated with appendiceal 
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abscess in 1919, it was really Morton, of 
England, who first entered into a discussion 
of the whole problem.® In a case report bj' 
Muir," obstruction bj’^ a cecal cancer caused 
appendiceal inflammation and mucocele 
formation. Quoting from what may have 
been a personal communication (since the 
reference could not be traced), Muir wi'ites 
as follows: “Wilkie has pointed out that 
acute appendicitis may be the first indi- 
cation of this disease (carcinoma of the 
cecum).” Mayer® reported three cases of 
acute appendicitis in association with bowel 
malignancy, one of which followed the 
course more typical of those in other re- 
ports. Parker and Rosenthal,® cite one 
typical case of cecal carcinoma and acute 
appendicitis in which the carcinoma of the 
cecum invaded and obstructed the base of 
the appendix, giving an obstructive gangre- 
nous appendicitis with rupture for which 
operation was performed and drainage in- 
stituted. The draining sinus persisted and 
the malignancj' spread to and involved the 
ileocecal valve giving rise to a subsequent 
obstruction. Secondary operation revealed 
the true status of the conditions present. 
Another case is also reported which was 
almost identical with one of those reported 
by Mayer. It was one in which acute appen- 
dicitis was found in conjunction with an 
obstructing malignancy of the transverse 
colon. As late as 1935, Banks and Green^® 
made the statement that in the literature 
they were able to find but three papers on 
this subject, the one by Mayer, the one by 
Parker and Rosenthal and another by a 
French author named Shears” whose 
article is not available to this writer. The 
immediate authors add another case of 
their own. Also in 1936, Cooke^® reports 
one more case which is a rather typical one. 
The patient had an acute episode of ab- 
dominal pain and was found to have an 
abscess in the appendiceal area. This was 
drained and continued to drain for a period 
of eight months. At this time a mass was 
palpable and the patient was re-operated 
upon. The appendix was apparently com- 
pletely digested for it was not found at the 


second operation; a cancer of the cecum 
was present, however. The involved tissue 
was removed and an ileotransverse colos- 
tomy done. A local recurrence v^as noted 
a year and one-quarter later in the ab- 
dominal wall at the site of the sinus tract. 
In 1938, Seegers^® reported three cases of 
carcinoma of the cecum, their clinical 
course resembling that of appendicitis and 
in the same 3'ear Speese and Bothe” re- 
ported two cases; the one case showed a 
rather typical association of acute appen- 
dicitis plus cecal carcinoma but in the 
other, no acute appendicitis was found, 
although there was every preoperative indi- 
cation that it was present. The subject was 
again discussed in an article by Bartlett 
and Miller” in which acute appendicitis is 
regarded as a “complication” of carcinoma 
of the cecum. 

Three excellent references which have 
a .bearing on one aspect of the subject, 
namely, the question as to whether car- 
cinoma at the base of the appendix is cecal 
or appendiceal, are given as follows: Young 
and Wyman,” Uihlein and McDonald,” 
and Chomet.” 

Throughout the scant literature on this 
subject, there appears to be a few common 
denominators: (i) An acute attack suggest- 
ing appendicitis in an individual in whom 
no suspicion of malignancy exists; ( 2 ) ab- 
scess formation in the appendiceal region; 
(3) failure to identify the presence of a 
neoplasm at the primary operation; (4) a 
persistence of the draining sinus beyond 
normal expectancy, and (5) the feeling of 
a mass near the lower cecum. 

Sifting out of the case reports those in 
whicli the malignancy was further along in 
the large bowel than the cecum or in which 
there was some other reason to doubt that 
the intimate association of cecal cancer 
and acute appendicitis existed there remain 
eleven instances of this association. The 
articles by Wilkie (as quoted bj" Muir") and 
Shears” were not available. 

CASE REPOUT 

A twcnty-threc-3'ear old, white male first 
noticed abdominal pain June 10, 1944. This 
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Fig. I. A'-ray taken September i, 1944, showing Fig. 2. A later appcaranciJ of the bowel on the 
what appears to be extrinsic pressvire upon the same day, September i, 1944, showing the 

lower portion of the cecum and adjacent small persistence of the deformity in the lower cecum 

bowel, giving a distorted outline of these parts. and adjacent bowel, apparently from extrinsic 

In the center of the infringing mass is a small pressure. One shadow in the small bowel seems 

calcified area. to demonstrate the Meckel’s diverticulum un- 

suspected at this time but later found at 
operation. 


centered at first in the lower abdomen just 
below the umbilicus but moved very promptly 
to the right lower quadrant and remained as a 
sharp, steady, moderately severe pain until 
the night of June 12, 1944, when the pain was 
so severe it interferred with sleep. On the next 
day the patient was hospitalized. The pain did 
not radiate although the patient occasionally 
felt an Isolated sharp twinge in the region 
of the heart on deep breathing. There had been 
loss of appetite and slight nausea since the 
onset of pain but no vomiting. The bowels 
mo^'ed daily and stools were well formed. 
There was no dysuria. 

The patient enjoyed good health previously 
except for an alleged attack of appendicitis in 
childhood. The family and social history con- 
tributed nothing. 

Physical findings on abdominal examination 
were described by the examiner as follows: 
“There is moderate tenderness in the right 
lower quadrant about at McBurney’s point 
and there is a smooth, rounded, tender mass 


palpable in the right lower quadrant. Rebound 
tenderness is referred to the right lower 
quadrant.” 

The diagnosis of an acute appendicitis was 
made and on June 13, 1944, the day of admis- 
sion, and the patient was operated upon. The 
operative note is as follows: “Abdomen was 
prepared with Tincture of Merthiolate, opened 
through McBurney incision. There was a small 
amount of clear fluid present. The cecum could 
not be delivered. The appendix could be pal- 
pated lying retrocecally and felt to be 2 cm. 
in diameter by about 7 cm. in length. The 
organ was entirely retroperitoneal, not even a 
trace being visible. An attempt was made to 
mobilize the cecum and expose the appendix 
but the tissues were so acutely infected and so 
friable that it was felt to be better judgment 
simply to drain the appendiceal region. Drain- 
age was established with cigarette drains, one 
in the pelvis, one in the lateral gutter, one in 
the retrocecal portion, where mobilization had 
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Fig. 3. Pliotograph of specimen unopened showing mostly the numerous .tdlicsions of 
the small bowel to tlie cecum, the fullness of the lower end of the cecum and the 
absence of any remains of the appendix. Meckel’s diverticulum is clearly shown. 


been started. Wound closed about the drain in 
layers.” 

Tlie operation lasted one hour nine minutes. 
Anesthesia tvas a spinal, 150 mg. of procaine 
hj'drochloride being administered. 

The patient’s recovery after operation was 
prompt and his general condition was good. 
Drains were removed on the fifth day. As his 
convalescence progressed, he complained of 
continued pain in the lower right quadrant 
and a palpable mass was still extant there. The 
draining sinus persisted. This status continued 
for approximately two and one-half months 
when he was transferred to this hospital. 

Upon examination here, the patient was 
found to be in excellent general condition and 
the only positive findings were the scar of his 
previous operation, a draining sinus within it 
and a palpable mass deep in the lower right 
quadrant beneath the scar. Tfiis mass was firm 
and seemed to be fixed to the undersurface of 
the abdominal wall. 

Laboratory examinations gave findings within 
normal limits including hemoglobin values, 
ethrocyte counts and urinalyses. 

A^’-raj’^ of the gastrointestinal tract (Figs, i 
and 2) was reported as follows: “ . . . Subse- 


quent observation at 2, 3, and 4 hours shows 
a filling defect from what appears to be an 
c.xtrinsic lesion in the right lower quadrant. 
This displaces the cecum and terminal ileum 
upward and 2 or 3 other loops of ileum medial- 
ward. In the center of this defect is a small 
irregular oval shadow about 1.5 cm. having the 
densitj' of calcium. This maj' possibL repre- 
sent a foreign body reaction. Impression: 
Chronic granuloma in the region of the cecum.” 

It was believed that the patient had an 
ample opportunity to heal his sinus tract. The 
possibility that it was being perpetuated by 
some foreign body at the base of the tract was 
taken into consideration and a decision was 
made to open the abdomen and investigate. 
This was done on September 4, 1944. The 
operative report of this procedure reads as fol- 
lows: “A four-inch right rectus Incision was 
made, centered iH inches below the umbilicus 
and inches to the right of it. On opening 
the peritoneal cavitj^ the cecum was found to 
be tightly bound to the lateral and postero- 
lateral abdominal wall. Loops of small bowel 
were attached to the cecum by recent but well 
established adhesions. These adhesions were 
severed and the small bowel separated from 
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Fig. 4 . Cecum open shows the malignant mass to be at the lower portion of the cecum 
near where the appendix presumably joined it. 


the cecum. It ^Yas impossible to bring the 
cecum up without breaking into the chronic 
inilammatory fibrous tissue which bound it to 
the abdominal wall. Separation of the cecum 
from the parietes was begun and carried on 
gradually. Very firm and even calcareous 
fibrous and chronic inflammatory tissue' was 
encountered. Pieces of this very firm tissue 
were taken for microscopic examination. The 
cecum was not opened during the freeing 
process but its undersurface was quite raw 
when it was finally dislodged. No remains of 
the appendix could be identified despite the 
fact that the area where it might be expected 
was well exposed. The raw surface of the cecal 
wall was closed over with ‘00’ plain catgut 
sutures. A cigarette drain was placed in the 
operative area and brought out through the 
lower angle of the wound. The abdomen was 
then closed in layers.” 

Following this operation the patient had a 
somewhat stormy convalescence with drainage 
from the new wound. He gradually improved, 
however, and after approximately four weeks, 
the draining sinus had healed over as had also 
the original sinus. 

The report from the pathologist on the' sec- 
tions submitted was most interesting. “His- 
tology: Histological examination of wall of 
specimen sent in from the operation reveals 
a’u infiltration in all of alveolar gland com- 
posed of a single layer of columnar epithelium 
resembling intestinal mucosa. Thej'' are grow- 


ing without a definite pattern in a connective 
tissue stroma which is infiltrated with lympho- 
cytes. Although this represents a definite 
malignancy, it is of low grade pathologically 
since the alveolar structure is well maintained 
througiiout. Some of the glands secrete mucous. 
Diagnosis: Adenocarcinoma of intestine, prob- 
ably colon.” 

On the basis of these findings another oper- 
ation was unquestionably necessary. Some 
time was allowed for further convalescence and 
general up-building and included a furlough 
home since the man’s morale was somewhat 
low. This delayed the direct action upon the 
malignant growth but it was time well spent 
for when the patient returned he was in good 
spirits, had gained weight and the abdominal 
wall was free of any residual infection. The 
preoperative checkup revealed normal find- 
ings for blood count, hemoglobin, plasma 
protein level and blood chemistry. The bowels 
moved normally every day and he never had 
any indication of change in bowel habit nor 
had blood ever been detected in the stools. 

On November 16, 1944,. (five months after 
the first admission for “acute appendicitis”) 
a third operation was performed. The descrip- 
tion follows: “With the patient under anes- 
thesia, palpation of the abdominal wall and 
through it the abdomen itself revealed a mass 
in the lower right quadrant Approximately 
2" X 3” in measurement. This was firm and 
fixed. The abdomen was opened through the 
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Fig. 5. Microphotograph (X 125) represents llic more 
adenoid portion of the tumor showing irregular 
large mucus secreting glands with some loss of 
polarity of nucleii and piling of cylindrical epi- 
thelial cells. Some of the tubules show cystic 
distention. 

previous rigltt rectus incision and after omental 
adhesions were freed, the bowel In the lower 
right quadrant was seen to be tightly bound 
down. Hard tissue was palpated in the region 
of the lower cecum and In the mesentery 
nearby, nodules were felt. Small loops of bowel 
bound in the mass were freed and the mass 
seemed to involve the cecum. This was fixed 
to the adjacent structures and separately to 
the anterolateral abdominal wall. The liver 
was examined and found to be normal; there 
were no nodules in It. Firm and hard glands 
were present in the mesentery, both adjacent 
to the mass and beyond the immediate vicinity 
of the same. The cecum with Its contained 
mass was gradually freed from the tissues in 
contact with it. The process of freeing was a 
tedious one and it was impossible to separate 
the mass completely from the posterolateral 
peritoneum and abdominal wall. In order to 
mobilize the cecum, the peritoneum and part 
of the muscle tissue of the abdominal wall was 
incised in an encircling manner and brought 
away with the mass. Elevating the low,er por- 
tion of the cecum, the iliac vessels and ureter 
were separated from it. The small bowel 
proximal to the cecum was traced backward 
and a Meckle’s diverticulum found bound deep 
in the pelvis. Going distally from the mass, the 
ascending colon seemed free of involvement in 



Fig. (t. Micropliotogmpli (X 600) sliows iypic.1l 
secreting cylindrical cells that line some spaces; 
the dark band-like nucleus (indicated by arrow) 
is a mitotic figure removed from normal position 
.against the basement membrane. Other space 
filled with thin mucin has lost its cpithcli.il lining. 

its upper portion. The bowel was divided 
through the transverse colon near the hepatic 
llcxurc and again approximately 4' proximal to 
the ileocecal junction. The portion between, 
including the mass, was removed. Both ends 
of the bowel were closed in and a side-to-side 
ileotransverse colostomy done. Prior to the 
anastomosis all suspicious glands were dis- 
sected out and that portion of the abdominal 
wall which was about the old sinus tract lead- 
ing down to the mass was excised in toto. 
Sulfanilamide powder was dusted onto the 
bowel. A cigarette drain was placed in the area 
and brought out through the opening made by 
the excision of the sinus tract. The abdominal 
wounds were closed by through-and-through 
sutures of #10 crochet cotton.” 

For a day or two there was some drainage 
of serum and blood from the wound but the 
patient’s recovery was rapid and most satis- 
factory. He was passing gas within five days 
and had a bowel movement on the seventh 
daj\ Both abdominal wounds' were completely 
healed within two weeks. 

A report on the tissue examination dated 
November 30, 1944, reads as follows: “There 
is a large Meckle’s diverticulum 6 cm. in length 
and 2 cm. in diameter. This shows no inflam- 
mation or ulceration. A portion of the ileum is 
adherent to the cecum by old adhesions and in 
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intimate contact with a large tumor mass the 
size of a small apple. (Fig. 3.) On the serosal 
side it is covered by a fibrous tissue adhesion. 
On the mucosa side it shoivs two fungating 
protrusions into the lumen measuring each 
approximately 3 cm. in diameter. (Fig. 4.) The 
section through the tumor mass reveals it to 
lie in the mucosa and submucosa. However, 
section into the mass of fibrous tissues by 
which the ileum is bound to the cecum reveals 
an infiltration of malignant tissue throughout 
-this area. Tumor is somewhat gelatinous on 
section suggesting colloid t\-pe of malignancy. 
There are four regional lymph nodes included 
with the specimen. Only one of these is en- 
larged and is found to contain a dense white 
indurated tissue resembling malignant tissue. 
The others also show this same type of tissue. 
There are no implants of carcinomatous 
tissue visible on the free portions of the ileum 
or its mesentery. Histology: Histological ex- 
amination of the mass and the regional lymph 
nodes reveals a similar picture in each. In a 
fibrous stroma infiltrated with lymphocytes, 
there is a growth of atypical glands lined by 
columnar epithelial cells. These show pleomor- 
phism and mitotic figures. Atypical large 
round cells with rounded eccentric nuclei char- 
acteristic of colloid tA^pe of adenocarcinoma are 
also seen and at^yiical gland spaces are filling 
with stringy basophilic mucus. Diagnosis: 
Colloid adenocarcinoma of the cecum with 
metastasis to regional lymphnodes.” (Figs. 5 
and 6.) 

The soldier made a complete recovery from 
this operation and was soon able to eat a 
regular house meal. His bowels moved daily 
and he gained weight. A-ray examination of 
the bones and chest showed no evidence of any 
spread of the liialignancy and after a two 
months’ convalescence, he was discharged. 

COMMENT 

The discussion may be introduced by 
quoting from the article by Uihlein and 
McDonald^' in which they describe three 
types of carcinoma of the appendix, the 
last of which is that type “which resembles 
both grossly and microscopically those 
found in the colon and which will be re- 
ferred to as the colonic type.” Speaking 
further of this colonic type of appendiceal 
carcinoma they state, “Because of their 



Fig. 7. This microphotograph shows tumor infil- 
trating the skin. Skin is to the right; tubules of 
tumor cells seen invading dermal papilla via 
lymphatics. In derma and subcutaneous area to 
the left are spaces filled with mucin; occasionally, 
a tubule of tumor was seen and in some of the 
smaller spaces arc loosened islands of secreting 
tumor epithelial cells. 


frequent location in the base of the appen- 
dix, obstruction to the appendiceal lumen 
usually results early in the course of the 
disease. As a consequence, acute appendi- 
citis usually with perforation is a common 
occurrence.” While the cases wdiich are 
under discussion in this paper are not car- 
cinomas of the appendix, still the location 
of a carcinoma in the cecum in many in- 
stances will result in the same mechanical 
blockage of the lumen of the appendix, 
either by direct impingement or by the 
impingement of secondary inflammatory 
swelling. One other point should be men- 
tioned in the possible etiolog^^ of acute 
appendicitis and that is the role of infec- 
tion. Should the surface of the carcinoma 
become eroded, certainly an entrance is 
furnished for bacteria Avhich may make 
their way to the tissues in the walls of the 
adjacent appendix and thus contribute to 
if not precipitate the attack of acute appen- 
dicitis. In any event the most likely possi- 
bility as far as the carcinoma precipitating 
an attack of acute appendicitis goes, is the 
one of obstruction of the appendiceal lu- 
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men. It is not entirel_y out of the realm of 
possibility, however, that a certain number 
of these patients simply develop simulta- 
neously an attack of acute appendicitis in 
the presence of a carcinoma in the adjoin- 
ing cecum. 

An interesting sidelight and again pos- 
sibly e.vplained b}’ blockage of the appen- 
diceal lumen by the growth or its attendant 
inflammation, is the fact that certainly 
in one case as described by Speese and 
Bothe,^'* a carcinoma of the cecum may 
give convincing signs and symptoms of 
acute appendicitis when none is actually 
present. The convincing picture in a case 
like this could undoubtedly be due to a 
temporary distention of the appendiceal 
lumen with retained gas without the organ 
actually going on to a state of inflammation. 

In our own case, the proximity of the 
gronn;h to the appendiceal lumen certainly 
suggested obstruction as the underlying 
etiological factor. 

As to diagnosis, it is almost impossible 
to diagnose the presence of the two lesions 
preoperatively. If the attack were to come 
on in a patient with preceding classical 
signs and symptoms of a malignancy in 
the cecum, it might be possible to arrive 
at an accurate diagnosis. Usually these 
co-lesions have occurred in rather young 
individuals in whom the presence of a 
malignancy has not been suspected. Diag- 
nosis with the abdomen opened is dlfTicult 
enough in the presence of the acute inflam- 
mation in and about a gangrenous appen- 
dix. In the case here cited the appendix 
was apparently thick, acutely inflamed 
and completely retrocecal and the picture 
very confusing. It is very difficult to tell 
whether the swelling and firmness In the 
adjacent structure of the cecum is due to 
a neoplasm or whether it is simply a con- 
tinuity of an inflammatory reaction. If the 
presence of malignancy is suspected, cer- 
tainly a biopsy of nodes, appendages or 
even possibly of the bowel wall itself is 
indicated. Should an abscess be present, 
the diagnosis is even more difficult, for the 
operator feels restricted in his investiga- 


tions within the abdomen. In cases o. 
longer standing, the clue is the persistenc. 
of the drainage and the chronicity of the 
sinus tract; also as in our own case, tin 
presence of a mass may be detected later 
deep within the abdomen usually at the 
base of the sinus tract. Even with this 
picture it must be recognized that sinuses 
following appendiceal abscesses in which 
the appendix or part of it is allowed to re- 
main in the belly, persist for a long, long 
time whether a cancer be there or not. One 
is faced with the decision as to whether he 
should or should not open the abdomen to 
investigate the situation and again when 
such investigation is most desirable. Cer- 
tainly, a period of time should be allowed 
to elapse in order to permit what infection 
is present to become as inocuous as pos- 
sible. Upon this secondary investigation 
one may not be able to tell grossly that he 
is dealing with a malignant mass, as was 
true here. Again, in this present case the 
presence of a calcification suggested very 
strongly a marked chronic inflammatory 
reaction which undoubtedly was also pres- 
ent, but in addition, the patient had a 
malignancy of the cecum. Frozen sections 
would be of great help in such contingencies. 

As far as the operative treatment goes, 
two fundamental things need to be done: 
First, the involved bowel and adjacent 
lymph nodes should be removed as com- 
pletely as possible and bowel continuity 
restored. In the second place, the contact 
portion of the abdominal wall plus the 
tissue surrounding the sinus tract should 
be removed en bloc. The need for this is 
well demonstrated in our present case in 
which sections taken from along the sinus 
tract showed a creeping towards the sur- 
face of the malignant epithelium. (Fig. 7.) 
Unless one is dealing with a badly Infected 
area, the one-stage ileotransverse colos- 
tomy, following the removal of the in- 
volved portion of the bowel, is desirable. 

SUMMARY 

I. The literature on the subject of car- 
cinoma of the cecum in association with 
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i:Ute appendicitis has been reviewed and 
. ’total of eleven cases found therein. One 
•fore case is added. 

”2. The common succession of events is: 
(i) Signs and symptoms of acute appen- 
dicitis in an individual unsuspected of har- 
boring a malignancy; (2) appendiceal 
rupture and abscess formation; (3) drain- 
age of the abscess without recognition of 
the presence of cecal cancer; (4) failure of 
the resulting sinus to close, and (5) the 
feeling of a mass in relation to the lower 
end of the cecum. 

3. Diagnosis preoperatively is almost 
impossible. Diagnosis at operation rests on 
suspecting the possibility of the presence of 
a growth, carefully examining and evalu- 
ating the available portion of cecum and 
finally taking tissue for microscopic exami- 
nation when indicated. 

4. Resection of the affected portion of 
bowel, the tissue in the “contact” part of 
the abdominal wall and the tissue sur- 
rounding the sinus tract should be done. 
A primary ileotransverse colostomy re- 
stores bowel continuity. 
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R enal tumors were known to surgeons 
for a long time. Koenig attempted 
to classify them as early as 1826. 
Rathery, in 1870, called attention to the 
fact that the kidnej' was the organ most 
frequently affected by malignant disease in 
infancy. Jacobi, in 1884, demonstrated the 
frequency of these tumors and studied 
their typical .structure and demonstrated 
their presence at birth. Ewing’ states that 
it is rare after the tenth year and is usually 
found in the first three years. It has been 
found, to be responsible for the largest per- 
centage of malignancy in infancy and its 
large size has been reported as a cause of 
dystocia. A more complete review of the 
history of renal tumors may be had by 
reference to articles by Kretschmer- and 
Gilbert.® 

Kidney tumors may be divided accord- 
ing to their histological structure and ac- 
cording to the character of the growth of 
the tumors into three groups: (i) Benign: 
lipoma, chondroma, osteoma, fibro-aden- 
oma; (2) malignani: sarcoma, adenosar- 
coma, adenomjrosarcoma, teratoma and 
sarcocarcinoma, and (3) cysts: congenital 
cystic kidney, hydronephrosis, pyoneph- 
rosis and ecchinoccal cysts of kidney. 

Many attempts have been made to give 
a satisfactory explanation of these curious 
tumors. Some do not explain all the fea- 
tures and some contradict each other. 
Wilms’® supposed that undifferentiated 
germs of mesoderm were deposited in the 
primitive kidney at a very early period of 
embryonal life where they acted as a matrix 
for composite tumors composed of various 
tissue elements. Dean and Pack’ have given 
an excellent review of the various theories. 
They concluded that (i) the tumor origi- 


nates at different developmental periods of 
the embryo; (2) the renal blastoma or neph- 
rotomc is a predominating contributing 
structure, and a tumor anlage which estab- 
lishes itself at this stage will elaborate 
tissue easily recognized as renal in origin; 
(3) in a tumor anlage which separates 
earlier, before the formation of the neph- 
rotome, there is a larger number of possi- 
bilities for elaborating multiple tumor cells, 
which may account for the presence of 
muscle fibers and other tissues in the tumor. 

Pathology. The tumors vary greatly in 
size. They have been reported to be as 
large as 5,000 Gm.; one case was reported 
in which the distended abdomen extended 
down to the knees. The tumors are pre- 
dominantly unilateral (85 to 90 per cent), 
encapsiilated, retroperitoneal and arise 
within the kidney capsule. The kidney 
takes no part in the tumor formation and 
usually there is a laj^er of fibrous tissue 
between the neoplasm and the atrophied 
kidney which is reduced to a shell. The 
tumors are usually of a hard elastic con- 
sistency, smooth, irregular and non-fluctu- 
ating. There may be areas of necrosis in 
different parts (usually at the areas of most 
rapid growth). Due to various tissue ele- 
ments present, the cut surface will reveal 
areas where different cells are in prepon- 
derance. The blood supply' is usually ex- 
tremelj'^ rich and it is not uncommon to see 
many blood sinuses throughout the tumor. 

Histologically, the most striking feature 
is the embryonal character of the cells. The 
tumor is in true sense a mixed tumor, the 
usual cells found being composed of epi- 
thelial, fibroblastic and smooth muscle 
cells. Other cells that have been reported 
are striated muscle, cartilage and bone. A 
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"reat many varieties of arrangement of the 
above elements have been reported. The 
cells are usually of cuboldal or cylindrical 
character arranged about a lumen, so as to 
resemble an abortive renal tubule. Between 
these are usually seen strands or sheets of 
fibroblastic cells among which may be 
found groups of smooth muscle cells, 
striated muscle, cartilage and in rare cases, 
bone.^ 

Clinical Symptoms and Findings. The 
outstanding feature is the presence of an 
extremely rapidly growing mass and in the 
majority of cases this is the only thing 
noticed until late in the disease when loss 
of weight, digestive disturbances and pain 
make their appearance. The mass is usually 
hard, smooth, non-fluctuating and freely 
movable. The enlargement is the first 
symptom in about 85 per cent of cases; 
while in adults the enlargement is the first 
symptom in only 23 per cent of cases. Pain 
is very rare in children (about 7 to 8 per 
cent) while in adults it often is the first 
symptom. Pain, when found, is usually in 
the back and loins. 

Hematuria, casts and albumin are 
usually the last findings, when they do 
occur, for in over 50 per cent of the re- 
ported cases, repeated urine examinations 
were negative to the end. This is also a 
differentiating factor between tumors of 
children and adults, for in adults it is prac- 
tically a constant finding. 

The general well being of the patient is 
usually very slightly or not at all affected 
in the beginning. It is not until the end of 
the illness that there is a rapid loss of 
weight; red cells and hemoglobin rapidly 
go down and cachexia ensues. At this time 
digestive disturbances set in, varying from 
nausea to severe vomiting with no reten- 
tion of any food. There usually is constipa- 
tion to obstipation, but it is not uncommon 
to see severe diarrheas with extremely foul 
greenish stools. 

Diagnosis. These tumors are not diag- 
nosed any earlier or more frequently today 
than they were forty years ago. General 
clinical examination, the history, and 


physical examination lead to their recog- 
nition. There are no early symptoms. The 
classical triad of hemorrhage, pain and 
tumor is of no value in children, for as pre- 
viously pointed out, the cardinal feature is 
only the rapidly growing mass. In the dif- 
ferential diagnosis the following are to be 
considered. 

An enlarged spleen ma}' be recognized 
by its general form, ' the more anterior 
position, the greater mobility, its displace- 
ment by respiration; probable alteration of 
the blood picture may facilitate diagnosis. 

A liver tumor can often be differentiated 
by its relationship to the lower border of 
the lung, possible jaundice and functional 
tests. 

In acute cases of hydro- and pj^oneph- 
rosis the sudden onset with collapse, high 
fever, etc., through torsion will help us, 
while in the slower cases of compression or 
stricture, a round fluctuating mass is found. 

Cystic kidney is as a rule bilateral with 
lobulated surface. Large tumors of this type 
are not seen for thej’^ cause death. 

Ecchlnoccic cysts are diagnosed easily if 
perforation of the urinary tract takes place 
and booklets or daughter cysts are found. 
Eosinophilia is of value if over 7 per cent 
and intestinal parasites can be excluded. 

Adrenal tumors (neuroblastomas) are 
only recognizable as such if they give the 
typical metastases in the liver (Pepper 
type) or in the skull with orbital hemor- 
rhages (Hutchinson type). 

Enlarged mesenteric glands are gener- 
ally found in the median line; malignant 
tumors are smaller, harder and more 
nodular. 

Tubercular growths are seen more in the 
lower abdomen and usually lie transversel}’-. 

Peritoneal cysts are fluctuating, more 
movable and not so large in size. 

Ovarian cysts as a rule can always have 
their connection with the uterus ascer- 
tained and patients are sometimes subject 
to precocious menstruation. 

Psoas abscesses are most easily palpable 
above the inguinal ligament and have an 
oblong shape. They cause a typical position 
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of the leg aiul extc'iision of ihc thigh in: 
painful. 

Consicloring, all of the above, a diagnosis 
is still impossible many times without an 
exploratory lapar<itomy. d he laparotomy 
is advisable for no matter how dillieult tlie 
diagnosis may be, the treatment is most 
certainly even more so. 

Prognost.v. Prognosis i*' indeed very 
|)oor with figures by .McNeill and Chillav' 
well over 90 per cent in a series of 385 cases. 
In smaller series of cases it w.as too per 
cent as in Hothe’s series of seven cases.' 

TniUincrtt . Because i^f the varied struc- 
ture of the tumor, depending upon the de- 
velopmental period of the embryo when it 
took origin, the rate of growth and response 
to various kinds of tre.itmenl, treatment is 
greatly variant. The time in the disease 
that consultation is sought and the pa- 
tient’s condition also play a gre.it p.irt. The 
rapidity with which metastases have been 
seen to occur in i)atients under observation 
is another deciding factor.' There have 
been, as a result, various methods of treat- 
ment instituted by different men. l-add 
and White,'' in reviewing sixty cases, stress 
immediate surgery as soon as the diagnosis 
is made. They advise immediate surgery 
because during the time that is required for 
preoperative radiation and the waiting 
period for surgery, the chance for metas- 
tasis by way of the blood stream is very 
good. They arc of the opinion that if the 
patient is adequately prepared physiologi- 
cally, the operative mortality is negligible; 
that the tumor should be approaclicd by 
the transperitoneal route so that the renal 
vessels may be ligated first, thus prevent- 
ing di.ssemination of viable tumor cells. 
They also are of the opinion that pre- 
operative radiation for shrinkage of the 
tumor may force malignant cells into the 
blood stream. Of the sixty so managed, 
fourteen were probably eured and in four 
the operations were too recent to form any 
conclusions. 

Dean" employed radiation alone in 
twenty cases in the past fifteen years and 
reports that five of the patients are living 


without any evidence of metastases five or 
more years after treatment. Although this 
is a high percentage of cures, he does not 
recommend this procedure because even in 
tlie most radio-sensitive c.ises it proi)ably 
recpiires many months to devitalize the 
tumor completely, .and during this time 
metastasis can t.ike place, lie reserves ex- 
clusive radiation for tiiose cases that pre- 
sent metastatic lesions already [)rcsent, 
believing that .at that stage surgery has 
nothing to oiler. 

R.andaf-’ stresses the .adv.anl.ages of pre- 
operative irradiation o\er postoperative 
irradiation, pointing out that recurrences 
after irr.adi.ation exhibit increased resist- 
ance to this form of ther.apy and ultimately 
the new growth exceeds irradiative destruc- 
tion, i.i'., becomes “fast" to any type of 
irradiation. He also considered the im- 
portance that preoi)erative irradiation in- 
clude the chest and abchunen in order to 
attempt creation of an unfertile field for 
metastatic transplants that may be di.s- 
lodged by the handling of the tumor at 
extirpation. 

Kerr and Stephens"' also stressed the 
use of irradiation preoperatively as being 
of great value, eoncluiling that it appears 
that on those oj^erablc cases, preoperative 
roentgen therapy im|jroves the prognosis 
while postoperative therapy a]5parently 
has nothing more to olVer than surgical re- 
moval without irradiation. 

Priestley and Broders," in their review 
of sixty-five cases of Wilm’s tumor, con- 
cludctliat preoperative irradiation followed 
in three to six weeks by nephrectomy with 
extensive postoperative irradiation was the 
treatment of choiee. 

Soloway, Bixler, Stenstrom and 
Creevy'’’ and Rowe and Fraz.er’^ are also 
of the opinion that pre- and postoperative 
irradiation should be used and constitute 
the methods of choice. 

The x-arious methods of treatment for 
Wilm’s tumor may be summarized as: (1) 
surgery alone, (2) radiation therapy alone, 

(3) surgery with preoperative radiation, 

(4) surgery with postoperatixe radiation. 



Vr>uLXXU.No.4 


Fusaro — Renal Tumors 


Amcrjcan Journal of Surgery 


597 


and (5) surgery with preoperative and 
postoperative radiation. The results of 
treatment by various methods in thirteen 
dilVercnt scries of cases is given by Bixler, 
Stenstrom and Creevv.'^ The final answer 
will come with further study in the publi- 
cations of the future. Results, as a whole, 
are poor regardless of the method of 
therapy instituted. 

CASE REPORT 

J. M., a male infant, seven and a iialf months 
of age, was admitted to the Norwegian Hos- 
pital with a complaint of a rapidly growing 
abdominal mass. The mother first noticed a 
rather large, hard mass in the right upper 
quadrant about three weeks prior to admission. 
She stated that at first the mass seemed 
tender, but after a few days the baby did not 
mind pressure over the mass. Except for Ijcing 
slightly restless at night, the mother claimed 
the baby had not appeared to I)c sick, tiiough 
she thought it might have had a little fever at 
night. The baby had been (jrcast fed until one 
week prior to admission, when he was put on a 
formula. Stools were normal, but after being 
given the formula they became loose and very 
soft. At times the mother had noticed curds 
and mucus in stool, but no blood. The baby 
was full term at delivery. Delivery was by low 
forceps but otherwise uneventful. The baby 
progressed very well, taking breast as men- 
tioned and ate cereals, vegetables, eggs, apple- 
sauce and other baby foods which were all well 
tolerated. He had taken cod liver oil and orange 
juice daily. The family history revealed noth- 
ing of a contributory nature. Physical examina- 
tion revealed a well nourished, well developed 
male infant about seven and a half months old, 
rt.'sting comfortably in bed. with no evidence 
of any distress; hemic component was good, 
ri.'spirations normal, there was no dehydration, 
eruptions or evidence of any acute illness. 
Detaikxl physical examination revealed noth- 
ing oi note except the alxlomen. which was of 
irregular contour with an enlargement in 
right upper quadrant. The skin was tense and 
there wcr' ;i few prominent veins visible over 
the enlargement. The mass extended out to 
tl'.e flank and Ixick and downward to the 
umfnhcus. It was Inird, smootii and globular 
in shape. 1 lie mass was distinct from the liver 
and was frcvly movalilc. Percussion note over 


the mass was fiat. No fluid wave was elicited. 
The mass was apparently the kidney. The 
left kidney was not palpable, nor was the spleen. 

Urine examination on admission revealed it 
to be straw-colored, clear, with an acid reaction, 
specific gravity 1020, with a trace of albumin, 
few uric acid crystals with no white or red 
blood cells. Blood count on admission: red 
blood count, 4,300,000; hemoglobin 85 per 
cent; white blood count 12,700, neutrophils 
73 per cent, lympliocytes 25 per cent, endo- 
thelial 2 per cent. Stool examination on admis- 
sion showed a sliglit amount of mucus but no 
blood or parasites. A'-ray examination revealed 
a large opaque mass occupying the entire right 
upper quadrant of the abdomen. Skull, lungs, 
spine and long bones revealed no evidence of 
metastases. 

Diagnosis of neoplasm of right kidney, 
probably Wilm’s tumor, was made and nc- 
phrcctomy was performed by the transperi- 
toneal route. No special dilTicultlcs were 
encountered and infant withstood the operation 
very well. The mass was retroperitoneal and 
about five to six inches in diameter, more or 
less globular in shape. It displaced the liver 
upward and the transverse and ascending 
colons toward the midlinc. The kidney itself 
was tiiinncd out and reduced to a mere shell. 
Microscopic section showed two types of 
tissues, fibrous and epithelial. The fibrous 
tissue was dense and stained very deeply. 
Section showed spaces lined with what ap- 
peared to be papillae undergoing fibrous 
replacement. The epithelial cells were cylin- 
drical in type and arranged in a heterogenous 
glandular arrangement, surrounded by loosely 
woven, but very cellular connective tissue. 
There were several areas of necrosis and hemor- 
rhage in the epithelial portion. Pathologic 
diagnosis was: Embryoma of right kidney. 

The infant made an uneventful recovery and 
was discharged from the hospital exactly two 
weeks following operation. The infant prog- 
ressed very well, gaining weight, etc. Two 
weeks later, infant began to receive irradiation 
with the thought in mind of preventing meta- 
stasis. Ho\vc\ er, one month following discharge 
from hospital a small mass in the left kidney 
area made itself apparent to deep palpation. 
This mass grew very rapidly in the face of 
continued roentgen therapy and inside of one 
month iiad reached to almost the size of the 
original tumor on the right side. The babv’s 
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condition during this inontli became steadil5'' 
worse in spite of adequate supportive measures 
and finaliy, by the end of the month, the infant 
expired. Postmortem examination was refused 
by the famify, but there is no doubt that tlie 
gro\\i;h in the ieft kidney was of a metastatic 
nature and definitely associated witli the orig- 
inal tumor. 

SUMMARY AND CONCLUSIONS 

1. Tumors occur within the first three 
years of life. 

2. They are definitely embryonal in 
nature. 

3. Development is Independent of the 
kidney. The kidney itself does not take 
part in the growth, but undergoes atrophy 
and is reduced to a shell. 

4. Grotvth is extremely rapid, producing 
tumors of enormous size, and they are 
usually unilateral. 

5. Associated symptoms are few' and 
occur late. 

6. Various methods of treatment and 
management are stressed. 


7. A case report is presented. 
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A MODIFIED WHIPPLE OPERATION FOR CARCINOMA AT 

THE AMPULLA OF VATER* 

Moses Behrend, m.d. 

Attending Surgeon, Mt. Sinai Hospital 
PHILADELPHIA, PENNSYLVANIA 


S INCE 1935, when Whipple, Parsons 
and Mullins advocated their tech- 
nic for the radical removal of car- 
cinoma of the ampulla of Vater and the 
head of the pancreas, numerous modifica- 
tions have been proposed. The original op- 
eration was performed in two stages. In the 
first stage the common duct was ligated 
and a cholecystojej unostomy was per- 
formed. In the second stage the lesion 
was removed and a gastrojejunostomy 
performed. Whipple now completes the op- 
eration in one stage. Orr’s modification 
consisted in performing an operation in 
two stages. In the first stage a choledocho- 
gastrostomy and a posterior gastrostomy 
were completed. In the second stage he 
removed the head of the pancreas with the 
duodenum. Horsley operated upon a pa- 
tient for carcinoma of the ampulla of Vater, 
which histologically proved to be a benign 
growth. After the removal of this lesion 
with the duodenum and head of the pan- 
creas he implanted the common duct into 
the open end of the duodenum. The pan- 
creas was also included in this anastomosis. 
In another case in which the gallbladder 
had been removed, Hunt performed a cho- 
ledochojejunostomy. The pancreas was im- 
planted into the distal portion of the 
jejunum. Brunschwig performed the opera- 
tion in two stages. In the first stage a 
cholecystojejunostomy and a posterior gas- 
trojejunostomy were performed. In the 
second stage the diseased area was excised. 
The free end of the pancreas was oversewn. 
Hunt and Trimble then advocated a one- 
stage operation with the common duct an- 
astomosed to the jejunum with the aid of a 


T tube. The pancreas was inserted into the 
proximal end of the jejunum. In the opera- 
tion as advocated by Trimble in one stage 
the same technic is used, except that the cut 
end of the pancreas is oversewn. 

CASE REPORT 

J. S., age forty-three, a female, was admitted 
to the Mt. Sinai Hospital on December 14, 1944? 
service of Dr. Abraham Trasolf, and she was 
discharged on February 3, 1945. Her chief com- 
plaint was jaundice for one year, bile stained 
urine and light stools. There was no weakness, 
nausea, vomiting or fever. At the outset of her 
symptoms the abdomen was enlarged due to 
gaseous distention. Eructations of gas were 
frequent. Pruritis was an annoying symptom. 
She lost ten or twelve pounds in weight. Her 
previous history and family history were 
unimportant. 

A physical examination revealed a patient 
with generalized jaundice with slight rigidity 
in right upper quadrant of the abdomen. The 
icteric index at this time was 65. In the follow- 
ing few weeks after March 7, 1944, the jaundice 
decreased somewhat and the pruritis abated. 
Then for the following five months the jaundice 
and pruritis became more severe. She refused 
hospitalization at this time because she never 
had any abdominal pain. She came to the 
medical clinic on December 7, 1944, and was 
admitted to the hospital on December 14th. 
Blood pressure was 110/64. There was no 
edema or cyanosis. The sclera were stained a 
deep yellow. The tongue was very dry and 
there were small palpable lymphatic glands in 
the submaxillary areas. The heart was normal. 
There were no murmurs and the heart was not 
enlarged. There was no diminution of the 
breath sounds. Some impairment to percussion 
in both upper portions of the chest posteriorly 
was noted. The remainder of the chest was 
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Fig. I. Section of skin showing xanthomatous cells. 


normal. No rS,Ies were present. The abdomen 
was soft without splenic enlargement. The area 
over the gallbladder was rigid. The liver was 
somewhat enlarged and could be felt beloty the 
umbilicus. The edge was irregular. The surface 
seemed smooth and not tender. The diagnosis 
at this time was carcinoma of the head of the 
pancreas with possible metastasis to the liver. 

Laboratory findings were as follows; Urine 
reaction acid specific gravity 1005; protein ft., 
sugar negative; white blood cells 30-35; red 
blood cells occasionally; urobilinogen in urine 
1.60 dilution; hemoglobin Gm. 8.7 per cent 
(62 per cent); red blood count 3,030,000; white 
blood count 10,700; seg. 67; non-seg. 6; lympho- 
cjTtes 17; monocytes (trans.) — 4; eosinophiles — 
6. platelets — 220,000; fragility — 0.48 — 0.30; 
prothrombin time 15 per cent; blood sugar 1 17. 
BUN lo.i; cholesterol 624 — cholesterol esters 
290 — ratio 46 per cent, phosphorus — 3.4; phos- 
phatase — 12.4 units; van den Bergh 4.8 mg. per 
cent; icteric index — 124; hippuric acid test 
2.2 Gm.; total proteins — 6.4; benzoic acid — 
3.4 Gm. in four hours; ceph. flocc. — 0. W. and 
K. — negative; serum amylase — 205; U/ioo cc. 
of serum. 

On December 20th, I was called in consulta- 
tion to give a surgical opinion. Physical ex- 
amination revealed the liver to be very much 
enlarged. The gallbladder was also enlarged giv- 
ing rise to Coursmisier’s sign. The spleen could 


not be palpated. The patient was jaundiced due 
to obstruction of the common duct as a result 
of carcinoma of the head of the pancreas. 

On December 29th, a piece of skin was re- 
moved and sent to the laboratory for histologi- 
cal examination. Dr. D. Meranze, Director, 
reported that the specimen consisted of a piece 
of skin measuring 2.5 by 0.3 cm. The cut surface 
presented no unusual features. Under the micro- 
scope small aggregates of non-specific xantho- 
matous cells were present. The pathological 
diagnosis: skin xanthomatosis. (Fig. i.) Six 
months after operation all evidence of skin 
xanthomatosis had disappeared. One 3'^ear after 
operation revealed a normal condition of the 
skin body surface. 

The findings at operation revealed a papillary 
carcinoma of the papilla of Vater (Fig. 2.), 
marked dilatation of the biliarj’^ system, hj’’drops 
of the gallbladder, biliarj’^ cirrhotic liver and 
marked enlargement of the liver. 

On January 5, 1945, under fractional spinal 
anesthesia, the abdomen was prepared in the 
usual manner, and an upper right rectus in- 
cision was made tlirough the peritoneum. AH 
bleeding points were caught, clamped and li- 
gated with plain No. 0 catgut. The gallbladder 
was found to be enormously enlarged, measur- 
ing approximately 8 by 5 cm. The common bile 
duct was seen to be enormously dilated, measur- 
ing approximatelj’^ 1.3 cm. in diameter. The 
common bile duct was palpated. No stone or 
induration could be felt. The head of the pan- 
creas was then palpated and found to be of 
normal consistency. At the entrance of the 
common bile duct into the duodenum a papil- 
lary neoplasm was felt protruding into the 
duodenum. Although the gallbladder was very 
tense, upon pressure it was partially emptied 
into the duodenum. The tension of the gall- 
bladder was then released by means of a trochar 
and cannula. The common duct was incised 
longitudinally. A lead probe was passed into the 
common duct and passed readily into the 
duodenum meeting only a slight obstruction at 
the papilla of Vater. The duodenum was mobil- 
ized by blunt and sharp dissection. Stone 
clamps were placed at the duodenal cap, and 
the duodenum was incised between the clamps. 
The pyloric stump was inverted by three layers 
of sutures. The duodenum was then freed and 
doubly clamped at the junction of the second 
and third portion of the duodenum and cut 
between clamps. The distal stump was inverted 
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Fig. 2. Papillomatous tumor acting as a ball valve 
at the ampulla of Vateu 

by three layers of sutures and the common bile 
duct ^vas cut across approximately 3 cm. from 
the ampulla of Vater. A wedge-shaped portion 
of the pancreas was excised along with the 
duodenum and the distal portion of the com- 
mon duct. The head of the pancreas was over- 
sown with interrupted linen sutures, and a pad 
of fat was brought down to cover the inverted 
stump. The common duct was then anastomosed 
to the prepyloric end of the stomach with a 
water-tight suture line. The transverse meso- 
colon was incised, the proximal portion of the 
jejunum was brought through this opening and 
a side-to-side anastomosis was performed be- 
tween the stomach and jejunum. The jejunum 
was then sutured to the edges of the incision in 
the mesocolon with interrupted sutures. (Fig. 
3.) A Mikulicz drain was placed to the pan- 
creatic bed. The peritoneum was closed with 
two rows of continuous No. 2 chromic catgut. 
The fascia was approximated, and the skin was 
closed with silk sutures. 

The one-stage operation, whenever it can be 
done, is far superior to the two-stage operation. 
The complications arising from adhesions in a 
two-stage operation are avoided in a one-stage 
procedure. 

Operative findings and procedure were cho- 
ledochogastrostomy, excision of the first and 
second parts of the duodenum, excision of the 



Fig. 3. A , modified Whipple oper.ition illus- 
trating anastomosis of the common duct to 
the stomach. 

head of the pancreas, gastrorrhaphy, jejunor- 
rhaphy and posterior gastrojejunostomy. 

Clinical data and diagnosis reported carci- 
noma of the ampulla of Vater, marked dilata- 
tion of common bile duct and gallbladder and 
marked hepatomegaly. Macroscopically, the 
first specimen was a portion of duodenum 
including the papilla of Vater. It -measured 
9 cm. in length and 7 cm. in circumference. A 
small portion of pancreatic tissue was attached 
to the duodenum. Surrounding the ampulla of 
Vater there was a raised, ulcerated papilla 
measuring 2.8 by 1.2 cm. Its center was 
depressed and ulcerated. Two cm. of common 
bile duct were present. The latter measured 
2 cm. in circumference. Its wall was thickened 
and its mucosa slightly roughened and mottled 
with yellow specks. Similarly, 2 cm. of pan- 
creatic duct was present, measuring 1.4 cm. in 
circumference. Its wall was thickened and its 
mucosa congested. The neoplastic process at 
the papilla caused partial obstruction. On sec- 
tion the wall beneath the papilla was thick- 
ened, grey and infiltrated. The wall measured 
1.2 cm. in thickness. The uninvolved duodenal 
mucosa appeared relatively normal. The at- 
tached pancreatic tissue measured 2 by 1.5 cm. 
and was slightly infiltrated with fatty tissue. 
There were several small, congested, greyish 
lymph nodes present on the serosal surface at 
the level of the papilla. The second specimen 
was a portion of common duct measuring 
2 cm. in length by 1.2 cm. in diameter, with a 


602 American Journal of Surgery Behrend — Mod i Tied 



Fig. 4. Section of duodenal wall showing adeno- 
carcinoma invading the muscle layer. 


portion of pancreas attached, measuring i .5 by 
I cm. The wall of the common duct was 
slightly thickened. Its mucosa appeared rela- 
tively normal. The attached pancreas re- 
sembled the pancreatic tissue described above. 

Microscopically, a primary, ulcerating ade- 
nocarcinoma had penetrated as deeply as the 
outer muscle layer. (Fig. 4.) It was also seen in 
the serosal fat in the neighborhood of lymphoid 
tissue. The small lymph nodes sectioned showed 
no metastic involvement. The pancreatic tissue 
showed extensive fibrosis. 

Pathological Diagnosis: The duodenum re- 
veals a primary ulcerative carcinoma of the 
ampulla of Vater with extension into the 
regional fat and lymphoid tissue. The pancreas 
showed a chronic fibrosing pancreatitis. The 
common bile duct was normal. 

Comment. Jaundice was present in this 
patient for one year. One should be re- 
minded of the fact that jaundice which has 
persisted for twelve months should have 
had some surgical remedial measure per- 
formed long before this case was assigned 
to the surgeon. The history states in full the 
characteristics in this case, but the main 
physical sign was that of Courvoisier’s sign 
which is usually confirmatory of some malig- 


Whipple Operation OcTonun, 1946 



Fig. 5. A'-r.w taken one year after the operation, 
illustrating the evacuation of barium through the 
gastro-cntcrostoniy. 


nant condition at the ampulla of Vater or 
the head of the pancreas. As a result of the 
character of the growth which was a papil- 
lary carcinoma at the ampulla of Vater, the 
jaundice would occasionally disappear. It 
acted, in other words, like a ball valve stone. 
A successful one-stage, modified Whipple 
operation was performed. The essential 
step in this modification was the perform- 
ance of a choledochogastrostomy. The 
convalescence from this operation was 
excellent. As a matter of fact, ten days after 
operation the patient could have left the 
hospita I. The presence of bile in the stomach 
as a result of this type of anastomosis 
caused little or no disturbance. She did not 
vomit bile or any other stomach contents 
following the operation. There was prac- 
tically no drainage from the wound follow- 
ing the introduction of a Mikulicz drain for 
leakage that might have occurred. A small 
amount of serous fluid exuded. 

Folloiv-up oj Patient. In August, 1945, 
there was no jaundice. The patient had not 
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gained any weight but she felt perfectly 
well. 

In November, 1945, her complexion was 
clear but there was no gain in weight. She 
stated that there were lumps along the 
line of the abdominal incision. These nod- 
ules were subjected to radiation. Following 
operation for gastrointestinal carcinoma 
nodules are frequentl}^ seen occurring 
around the healed abdominal wound. These 
secondary tumors are usually radiosensi- 
tive. In only one case was it necessary to 
remove the metastases after the use of 
.v-ray. 

• In January, 1946, the patient was re- 
admitted to Mt. Sinai Hospital. The skin 
was perfectly normal in color; there was no 
jaundice of the sclera; the metastatic 
growth in the wound was much smaller 
than on the previous examination due to 
the .v-ray treatment. There was some evi- 
dence of weight loss, but the patient was 
cheerful and happy. The bowel movements 
were not acholic. 

On January 22, 1946, the .v-ray examina- 
tion revealed the following: the esophagus 
and stomach were normal in size, shape and 
position. The stomach was fixed and tender 
on palpation. Gastric peristalsis was slug- 
gish but evacuation was rapid through the 
gastro-enterostomy. There were no evi- 
dences of gastric or pyloric lesions. 

The duodenum showed filling of the first 
portion only and this appeared slightly 
deformed. There was a fine fistulous tract 
just above the pylorus in the region of the 
pancreas filled with barium. 


On January 7, 1946, the nodule in the 
abdominal wound was excised. Micro- 
scopic examination revealed a secondary 
adenocarcinoma of the rectus muscle. 

The patient was discharged January 17, 
1946, and was in the usual optomistic frame 
of mind. Slight jaundice was present and a 
noticeable loss of weight was observed. 

Comment. The patient lived in com- 
parative comfort for one year following the 
operation. She was free of pain and jaun- 
dice up to her recent admission a few weeks 
ago. She had had no digestive disturbance. 
There was no steatorrhea or an}^ change in 
the bowel movements. On her last admis- 
sion (January, 1946), a physical examina- 
tion of the abdomen revealed definite 
hardness and some rigidity in the epigastric 
region. This was due no doubt to the 
metastic growth in the abdominal wall and 
also to an enlarged liver. She did not com- 
plain of pain or other discomfort in this 
area. Her skin on admission was clear, but 
after the removal of the nodule in the 
abdominal wall for microscopical examina- 
tion she became jaundiced again. After a 
few days this jaundice faded considerably. 
It is interesting to note the changes in 
laboratory examinations of a year ago as 
compared to those taken upon her last 
admission. 
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CONGENITAL HERNIA IN A MALE CONTAINING A 
RUDIMENTARY UTERUS 
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M uch has been wrillcn about her- 
maphroditism as to cmbryologic, 
anatomic and hormonal aspects, 
but these cases are of little clinical im- 
portance other than as medical curiosities. 
It is the purpose of this paper to discuss 
the clinical aspect of tubular pseudoher- 
maphroditism in males and its relation to 
congenital hernia and cryptorchidism. A 
tubular pseudohermaphrodite is a person 
having the glands of one sex and at the 
same time bearing the tabular accessorN* 
structures of both sexes. A ease is reported, 
but of greater significance, the attention of 
physicians and especially of surgeons is 
called to the possibilities of such cases. The 
syndrome of “Hernia Uteri Inguinalis In 
Men,” as first used by Nilson, is charac- 
terized by congenital hernia containing a 
uterus and associated very often with con- 
tralateral cryptorchidism. 

It is well known that early in fetal life 
every person is potentially bisexual. The 
gonad, arising from the genital ridge, po- 
tentiallj' contains the primordial structures 
of both ovary and testis. In the normal 
male the testicular tissue dominates, under 
chromosomal and hormonal influence, re- 
ducing the potential ovarian tissue to 
vestiges. Likewise, two sets of tubular 
structures appear, the Wolffian and Miiller- 
ian ducts. In the male, the vas deferens, 
the seminal vesicle, and the epididymus are 
formed from the Wolffian duct. The Muller- 
ian duct normally atrophies leaving only 
vestigial remains, namely, the canals of 
Rathke, the non-pedunculated hydatid, 
and the prostatic utricle. The non-pedun- 
culated hydatid, when present, is found on 
the testicle and represents the cephalic end 
of the Miillerian duct; the prostatic utricle 


near the center of the posterior surface of 
the prostate gland represents the caudal 
end. 

It is ])robablc that completeness in re- 
ciprocal degeneration and growth is rarely 
produced and that varying degrees of low 
grade intcrsexuality occur normally, as 
evidenced by rests of primary gonadal 
tissue in ovaries and vestiges of the two 
paired ducts in both sexes. 

Between the extremes of a few cases of 
true hermaphroditism as evidenced by 
microscopic finding of an ovotestis, and the 
overwhelming number of normal males 
with only vestiges .such as the canals of 
Rathke, the non-pedunculated hydatid, 
and the prostatic utricle as rudiments, arc 
a number of cases of tubular pseudoher- 
maphroditism with which we arc jjarticu- 
larly concerned. 

CASE REPORT 

1 ^. M., a tliirty-cight-ycar old white male, 
was admitted to the Scwickley Valley Hospital 
on October i, 1944. His complaint was of a 
right inguinal hernia which had developed 
gradually at tlie age of sixteen but since that 
time had not increased in size. A support has 
been worn for the past twenty years with 
great success. The only symptom was sliglit 
pain during the development of the hernia, but 
during the past twenty years he has been 
entirely symptom free except for an occasional 
twinge of pain felt in the inguinal region when 
the mass slips into the scrotal sac. He presented 
himself for surgery only at the insistence of his 
employers. 

His past Iiistorj' ^c^'ealed scarlet fe\'er at 
twenty-one and pneumonia at the age of 
eighteen. There was no history of venereal 
disease. He was married at twenty-eight, lead- 
ing a normal and happy marital life, except for 
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Fig. I. Photograph illustrating normal genitalia, 
and normal male secondary sex characteristics. 


the unrealized wish for children. In 1940, he 
sought medical help in an elldrt to remedy this. 
Unfortunately, complete sterility investigation 
was not undertaken. However, examination of 
his wife was entirely negative. A specimen of 
sperm removed from the seminal pool showed 
poor motility and an increased number of 
atj^jical forms. The patient had noticed a 
diminishing libido in the past few years. 

Physical examination revealed a well devel- 
oped, robust white male in good general con- 
dition weighing 182 pounds and being 5 feet 
10 inches tall. His beard was full but soft and 
he was pink cheeked. His blood pressure was 
190 systolic with an average diastolic reading of 
90 mm. of mercury. The A:V ratio of retinal 
vessels was 2:5. Moderate tortuosity and 
moderate blurring of the A:V crossings was 
present. Detailed examination was otherwise 
negative except for the presence of a relaxed 
right external inguinal ring which easily ad- 


mitted two fingers. A cough impulse was pres- 
ent on this side. Both testes were of normal 
size and consistency. The penis and prostate 
gland were unaltered. 

Usual laboratory tests were all within 
normal limits. Both Kolmer and Kahn tests 
were negative. 

At operation a mass about 2 cm. in diameter 
and 6 cm. in length, was found in the right 
inguinal canal. A sac was not demonstrable. 
The surgeon was puzzled but believed that the 
mass was a group of varicose veins which 
had undergone Inflammatory changes brought 
about by the truss which the patient had worn 
for a great many years. The vas deferens was 
so incorporated in the mass that a portion of 
it was removed. On the left side a small 
indirect hernia was found, the sac was ligated, 
and the repair completed. 

Macroscopically, the specimen was a tough, 
shaggy, irregular mass of formalin fixed tissue 
which measured 63 by 25 b3’^ 25 mm. Multiple 
sections revealed the mass to be composed of a 
hollow tube with a smooth mucosal-like lining 
and a smooth muscle wall. Adherent to one 
side were manj’^ dilated tortuous veins and a 
portion of the vas deferens. 

Microscopic examination of sections through 
the mass revealed it to be composed of a 
smooth muscle wall with mant'^ bundles running 
in interlacing courses, resembling the wall of a 
uterus. The lumen was lined bj^ columnar 
epithelium and beneath this lining there were 
many^ regular gland-like structures resembling 
those seen in the endometrium. There was no 
true endometrial stroma but some small cells 
near the surface resembled stromal cells. The 
pathologist’s diagnosis was rudimentary^ uterus 
found in an Inguinal canal. Nothing resembling 
ovarian tissue was found. 

Eight months postoperativelj^ the repairs 
were intact and the patient was in good health. 
However, shortly after the operation he lost 
12 pounds which he had been unable to regain. 
He also volunteered information concerning his 
beard, which he believed is definitely'- more 
coarse and more difficult to shave. For four 
months libido was further decreased but since 
then has increased. He is now more hopeful 
than ever before of having a child. A sperm 
count nine months postoperatively revealed a 
marked reduction not only-^ in motile sperm- 
atocy-tes but an overall total reduction. 
Aty^jical forms constitute 35 per cent of the 
sperm present. 




Fig. 2. Micropliotograph of rudimentary uterus Fig. 3. High power microphotograph of rudi- 
removed from right inguinal canal of a male. mentary uterus removed from right inguinal 

X 10. canal of a male. X 120. 


Briefly summarizing the thirty-six exist- 
ing reported cases reveals certain common 
and important findings: (i) Sixty per cent 
of the hernias were scrotal. (2) In 86 per 
cent of the cases there was cryptorchidism. 
In twenty-one of the cases (70 per cent) 
the cryptorchidism was contralateral; in 
four cases (13 per cent) the cryptorchidism 
was bilateral; in one case the cryptor- 
chidism was on the side of the hernia. 
(3) The size of the uterus was variable but 
most often normal. In three cases the or- 
gans consisted of undifferentiated Miiller- 
ian duct; in three cases a well differentiated 
bicornuate uterus was present; in five cases 
the uterus was rudimentary; in four cases 
the uterus was oversized; in eight cases no 
statement was made. (4) In no case was 
there any ovarian tissue discovered. (5) In 
only a few cases were the marriages pro- 
ductive of offspring. 

The maldevelopment or more accurately 
a lack of reciprocal degeneration may be 
due to hormonal influence. Just where this 
hormonal influence arises is difficult to say 


for complete histological studies and hor- 
monal assay's were not done. It is not im- 
possible that rests of ovarian tissue may 
be present and that these secrete sufficient 
hormones to prevent reciprocal degenera- 
tion. By puberty, when the male character- 
istics make themselves most prominent, 
these rests may have degenerated. The 
cause of the accompanying hernia and 
cryptorchidism is almost entirely mechan- 
ical. When the gubernaculum draws down 
the testis to which the persistent Miillerian 
duct is attached bj^ its cephalic end, the 
latter accompanies it and further enlarges 
the internal inguinal ring. The increased 
mass seems to prevent the obliteration of 
the processus vaginalis. Whether or not 
this increased mass or the presence of in- 
elastic and muscular uterus is the cause, 
it is a fact that migration of the uterus 
with one testis is often accompanied by 
contralateral cryptorchidism unless the 
uterus is infantile or rudimentary. 

Thus though there may be many vari- 
ations, the majority of cases follow so 
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similar a pattern as to constitute a syn- 
drome. These cases are seen in apparently 
normal males at any age but usually early 
in life and are characterized by an indirect 
inguinal hernia, often scrotal, the contents 
of which are firm and unyielding. There is 
almost always cryptorchidism, most often 
contralateral. While the secondary sex 
characteristics are normal, the individuals 
are not strongly masculine, the beard being 
soft and libido decreased. The marriages of 
these men are usually barren. The patient 
presents himself to the physician, if at all, 
for treatment of the hernia and more rarel}' 
for the cryptorchidism. The size of the 
hernial mass varies with the state of de- 
velopment of the uterus but often is in a 
great part due to other organs present in 
the sac such as intestine or omentum. 

Diagnosis was not made preoperativel^"^ 
in any of the cases; often not even at the 
time of operation, usually because of un- 
awareness of such states. The diagnosis can 
be made preoperatively; at least it should 
be strongly suspected in a patient com- 
plaining of congenital hernia and contra- 
lateral cryptorchidism. Palpation of the 
uterus in the canal is very important but 
not entirely diagnostic because its firmness 
may be simulated by a mass of omentum, 
by a lipoma or a malignancy of the sac. It 
is important that the diagnosis be made at 
the time of operation for the treatment de- 
pends upon it. The ease with which these 
cases can be recognized will of course de- 
pend on the state of development of the 
uterus and adnexa. 

The treatment is conservative. In most 
cases the uterus should be removed to 
afi'ect a good and lasting repair. Care must 
be taken in the “hysterectomy” because 
the vas deferens lies in close apposition to it 
and might easily be damaged or destroyed. 
If the uterus is attached deep in the pelvis, 
the remaining stump must be thoroughly 
closed since it is continuous with the penile 
urethra. 

In cases with cryptorchidism, the testicle 
should be placed in the scrotum. If this is 


impossible it should be removed, because 
of the danger of malignant degeneration if 
the testis is allowed to remain in the ab- 
dominal cavity. 
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TRAUMATIC RUPTURE OF A HYDROCELE SAC 
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T raumatic rupture of a hydrocele 
sac is a rather rare happening and 
it is to bring this occurrence to the 
eyes of the medical profession that the 
authors believe this case should be re- 
ported. Traumatic rupture of the hydrocele 
sac has been reported before; the last 
comprehensive report was that of Collins 
in 1930, who reported an analysis of sixty- 
one such cases. 

The etiology of this happening is direct 
trauma to the hydrocele sac, which results 
in rupture of the tunica vaginalis. 

The symptoms are acute and constant 
severe pain, sometimes with profound 
shock and swelling of the scrotum. The 
edema and discoloration may be sharply 
limited to the scrotum or may extend to 
the adjacent abdominal wall and the supra- 
pubic region and the penis itself. If this 
condition is borne in mind, the diagnosis is 
usually not difficult to make. 

The only adequate form of therapy for 
this condition is evacuation of the fluid 
and the accummulated hematoma, with 
the usual repair of the hydrocele sac. 

CASE REPORT 

T. M., (The Long Island College Hospital, 
No. 227485), a thirty-one-year old longshore- 
man, presented himself m the Emergency 
Room with a complaint of severe pain and 
marked swelling in the scrotum and penis. 

He stated that he had had a tumefaction in 
the left scrotum for the past year and a half, 
which had neither grown larger nor smaller 
during this time, and was about the size of 
an orange. This had given him no pain until 
approximately fortj'-five minutes before ad- 


mission to the Hospital when, while stepping 
on to a chair which slipped from under him 
and struck him in the scrotum, he experienced 
severe pain in the scrotum but no loss of 
consciousness. The patient was brought to the 
Hospital in an ambulance. 

Physical examination on admission revealed 
a young, healthy adult male in acute distress 
and complaining of pain in the scrotum. The 
onR abnormal findings were limited to the 
scrotum and adjacent areas. The left scrotum 
was ecchjmiotic as was the penis and the left 
inguinal region. The scrotal mass was painful 
to touch and very soft and fluctuant through- 
out and was soggy. The penis was markedly 
edematous and ecchymotic, being approxi- 
mately three times the normal size. The corpora 
could be felt within this edematous area and 
the glans could be exposed b}'^ retraction of the 
foreskin and was normal in appearance. The 
patient voided spontaneous^ and the urine 
was negative, including microscopic examina- 
tion. The patient was put to bed and treated 
with hot packs to the affected parts, and the 
next day the swelling in the penis had markedly 
reduced but the ecchyinosis, swelling and 
tenderness in the scrotum were still present. 

The patient was taken to the operating room 
where, with a two and one-half inch incision, 
the left testicle and investments were exposed. 
Much blood clot was evacuated and the tunica 
vaginalis was found to have a rent in the 
anterior wall which was about one and one-half 
inches in length. After the hematoma had been 
evacuated, the tunica vaginalis was stripped 
from its surrounding tissues and the redundant 
portion of the tunica vaginalis was trimmed off 
to approximate^ one-half inch of its visceral 
insertion. The cut edges were then sewn to- 
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gether behind the testicle. A Penrose drain was 
placed in the depths of the wound behind the 
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testicle which was replaced into the wound, 
and the wound was closed in layers. 

The patient’s postoperative course was en- 
tircR uneventful. He drained serosanguineous 
fluid for about seventy-two hours. The Penrose 
drain was removed in four daj'^s. Tlie wound 
healed primum. 

The patient was discharged on his ninth 
postoperative day and was instructed to. wear 


a scrotal suspensor5^ He was followed in the 
Out-Patient Department for one and one-half 
months, at which time the wound was entirely 
and completely healed and the scrotum had 
returned to normal size. 
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Castr.ation is Indicated for malignant tumors, selected cases of tor- 
sion, advanced tuberculosis, certain severe injuries, undescended testis 
when too high in the abdomen to place in the scrotum, and as an elective 
procedure in certain very large hernias to permit some secure plastic 
repair. 

From “Operations of General Surgery” by Thomas G. Orr (W. B. 
Saunders Company). 
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GASTROSTOMY 

ITS INCEPTION AND' EVOLUTION 
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D own through the years involved in 
the development of medical science, 
there has run a line of continuity 
sometimes not too easily discerned, but 
rather readily visible to one delving here 
and there into the medical literature of the 
past. 

Some years ago considerable time and 
search was spent and an article published 
outlining only the highlights in the de- 
velopment of gastro-enterology as a sub- 
science or branch of medicine. In gathering 
the material together for that article one 
could not help noting the orderly array or 
marshalling of facts leading up to new 
discoveries. Always at first, there were 
theories, finally proof. It seemed that as 
soon as a way or means of doing something 
or explaining something in procedure was 
discovered, and then finally proven, it was 
not the end by any means. A door closed 
as in a room but opened immediately into 
another, to other theories or ways pos- 
sibly closely related, sometimes not, which 
then posed a new challenge and had to be 
worked out and proven, too, in order to 
clinch proof beyond the point of contesti- 
bility. Thus has the search in science been 
endless and forecasts that it always will be. 

In the article as finally published, the 
whole nature of a science was described 
as the foundation of a structure on which 
must be built in time the final edifice. 
Each new fact gathered and added to the 
structure could be imagined in the form 
of a brick — the discoverer, an artisan work- 
ing temporarily on the' project but adding 
his brick or bricks to the structure, manj- 


after and before him, contributing their 
quota until a , respectably sized structure 
was realized. 

Peculiar unto science is the fact that the 
structure is never near completion, prob- 
ably never will be completed as there will 
always be phenomena that man will want 
to know about and understand so that the 
structure goes on attaining size. 

It has always been a peculiarity of 
science, particularly of medical science, to 
withhold acknowledgment of a deed well 
done, usually a valuable discovery con- 
tributed, until long after the original 
worker has passed on, and has therefore 
been deprived of any satisfaction and glory 
he might have enjoj^ed, had his work been 
acknowledged during his lifetime. The 
pages of medical historj^ are full of experi- 
ences of men who have uttered truth, 
which has been accepted by the medical 
body as a whole only after much contro- 
versy, criticism and bitterness. 

Another curious custom of medical 
science is that in maii}'^ instances, dis- 
coveries have lain burled for a long period 
of time, the original discoverer probably 
having given up the battle for acceptance 
of his idea because of sheer mental or 
physical exhaustion. When some enterpris- 
ing opportunist comes across such a piece 
of work and this is usually by accident, 
such an opportunist adds or changes a 
word here or there, then announces to the 
world his own particular little brain child, 
never giving credit anywhere to a deserv- 
ing worker in the field, who, having passed 
on, is not able to present his priority claims 
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and worse still no one sulTiciently interested 
to do it for him. 

All of which leads up to a bit of acci- 
dental reading, wherein one could not help 
but be astonished at the application of this 
very method of conduct to such a compara- 
tively minor procedure as a gastrostomy; 
and inasmuch as persons involved in such 
conduct are contemporarily active, an 
effort is made herein to review the history 
of the development of the technics givwg 
credit where credit is due and establishing 
priority by the chronological recording of 
each mans work as established by published 
printed matter, available at any medical 
library for corroboration or verification. 

Mindful of the admonition of Mo^mihah 
that before writing on any medical subject 
it would be well to see what Osier may 
have said on the subject, the bibliography 
of Osier’s writings has been diligently 
searched but nothing pertinent encoun- 
tered probably because Osier was primarily 
a pathologist and clinician and not very 
much interested in surgical procedures, 
although we know that he attended Bill- 
roth’s Clinic diligentl}’' while he was in 
Vienna and even went so far as to do some 
cadaver surgery with Billroth’s assistant 
and advised many of his medical friends 
visiting in Europe to do likewise. 

It is again a peculiarity of medical 
science that often a finished discovery is 
not the work of one man, may even be 
that of several men working at the same 
time, unknown to each other, but putting 
together several pieces, then the addition 
of the master piece to produce the whole, 
the original first piece having been dis- 
covered by some obscure worker many 
long years before. Sueh is the usual story 
in a finished opus. Witness the story of the 
development of insulin. One has to go back 
to De Graaf, Von Haller, Claude Bernard, 
Pavlov, to name only a few great names 
contributing their all to knowledge of the 
pancreas. 

Each contributed an important single 
piece of knowledge of pancreatie physi- 
ology. Banting and Best made use of this 
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Fig. 1. A, facsimile of title page of Egeberg’s 
lecture in 1837. 

knowledge, went forward, found the master 
piece which was missing, and arrived at a 
goal, insulin. But both men, having accom- 
plished successfully what they set out to 
do, gave adequate credit to the enormous 
value of the discoveries of their predeces- 
sors in the field. The story of penicillin 
practically parallels this. 

The first operation ever done on a human 
stomach was gastrotomy, which came 
about as a necessity of the times. Mental 
deficiency being apparently in much greater 
prevalence in early days (meaning the 
fifteenth, sixteenth, and seventeenth cen- 
turies) than at any time since, and the 
swallowing of bizarre objects, accidentally, 
or as an occupational hazard or otherwise, 
particularly by members of travelling 
cireuses and shows, being of great fre- 
quency, necessity forced the daring needed 
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to open the stomach to remove the various named Egeberg^ for first proposing such 
and sundry objects within. an operation in a lecture and anatomical 

One glance at the paintings of the demonstration before Arm^^ Officers in 

Aliddle European masters of the sixteenth Copenhagen in the year 1837. The record 

and seventeenth centuries illustrates that is that he was discussing a case of carcin- 

whether or not they knew what they were oma of the oesophagus. Details of his pro- 
painting, a large number of hydrocephalics, posed approach and technic are not 

microcephalies, cretins, and mongollan available. 

idiots can be made out in any scene wherein It is well to recall here that the eighteen- 
groups of people are painted. This is par- thirties were the daj's of Alexis St. Martin 

ticularly true in the paintings of the Dutch and the United States Army Surgeon 

and German masters, specificall}^ Holbein Beaumont. This case had received world 

and Breughel. But what as to gastrostomy? wide publicity and Doctor Beaumont’s 

In order to discuss any subject intelligently own account of his experiences with “fistu- 

it is necessary to have a clear cut definition lous Alex” had been published in 1830 in 

and picture of it in mind. Gastrostomy Plattsburg, New York, was almost imme- 

consists in the creation of an artificial dlately received and commented on in 

opening Into the stomach from the outside London, and the spread of both Beau- 

for the purpose of introducing food or medi- mont’s fame and that of his case to other 

cations therein. centers of medicine in Europe was almost 

Historical accuracy will have to give instantaneous, 

credit to a Norwegian Army surgeon. It could well be that Egeberg had either 
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Fig. 2.\ and b, facsimile pages of Sedillot of Strasbourg; observations and reports upon gastrostomy. 


heard of or read of Alexis and of Beau- 
mont’s observations and how he had made 
them; but it is on record that he advanced 
as argument for the operation the fact that 
he knew personally of cases of gastrotomy 
that had survived, and that he himself 
could see no reason why if you could oper- 
ate successfully to take things out of the 
stomach you could not reverse the pro- 
cedure and operate to put things in. There 
exists no record, however, that Egeberg 
may have tried to do this operation person- 
ally, and also no record that he advocated 
any particular technic for doing it. 

Then again it is reasonable to speculate 
that Egeberg may have been conversant 
with European reports of other cases 
similar to Beaumont’s. That fiery petrel 
of New England medicine, Benjamin 
\yaterhouse, had returned from Europe 


with an account of a case he had seen on 
the wards of the Allgemeine Krankenhaus 
in Vienna, which in all respects was similar 
to Alexis’. Waterhouse, on reporting this 
case, was immediately challenged as to its 
authenticity (he would have been chal- 
lenged on anything he might have said 
anj^vay) and had to write to Vienna to 
obtain proof that he was telling the truth; 
which he sp did. By some trick of fate the 
publicity flare for Beaumont’s case took 
hold and the Vienna case sank into ob- 
scurity. Had it been otherwise, the Vienna 
case would have antedated Beaumont’s by 
about twenty-five years. 

Egeberg, may have had knowledge of 
this Vienna case, as accounts of it had 
appeared in Medical Journals throughout 
Europe, or he may have had knowledge of 
similar cases elsewhere. 
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Fig. 2. c, D and e, facsimile pages of Scdillot of Strasbourg; observations and reports upon gastrostomy. 


In 1845, a surgeon named SMillot,- of 
Strasbourg in France, first performed the 
operation on three dogs — all of which 
lived — and he coined the term “gastros- 
tomie fistuleuse” in describing the opera- 
tion. During the next nine 3'^ears he 
performed the operation on human beings 
three times. All three of these patients died 
of peritonitis; but undismayed, Sedillot 
predicted that some day it would be a suc- 
cessful and usable procedure. (Fig. 2.) 

In 1853, a Danish Surgeon, Fenger,^ of 
Copenhagen, having done the operation 
on dogs, tried it on a human being who 
died immediately of peritonitis. 

It must be kept in mind that these oper- 
ations of Sedillot and others were beino’ 
performed in pre-Listerian days of anti- 
sepsis. Secondarily, although none of the 
surgeons involved speaks of it in extenu- 
ation of his failures all of these operations 
were done in cases of carcinoma of the 
esophagus, in which no mention is made 
of the degree of starvation and debilitation 
the patient was in when he or she arrived 
at operation. 

At any rate, it was recognized then that 
the operation had its indications and uses. 
It Avas necessary to perfect it and rid it of 


some of those features hindering success. 
The greatest factor hindering success was 
of course leakage, which, if it did not cause 
peritonitis and death, caused a painful and 
distressing digestion of the skin and super- 
ficial tissue on the abdominal wall around 
the wound. 

Someone proposed immediatel}’^ a modi- 
fication in the technic of the operation, 
that it should be done in two stages — the 
first stage consisting of bringing up a 
segment of the anterior wall of the stomach 
and suturing it to the peritoneum, sub- 
cutaneous tissue and skin; and then several 
daj^s later, if the patient had not developed 
peritonitis, to open the presenting portion 
of anterior stomach wall and insert a tube. 
No actual printed article or material could 
be found to corroborate the above techni- 
cal proposal. 

Such a procedure, although to a minor 
extent influencing a reduction in the perito- 
nitis rate, did not do awaj' with the skin 
involvement, which was still sufficientlj' 
distressing that further attempts to im- 
prove the operation were necessitous. 

It would be well to pause right here to 
give a bit of credit where credit is due. 
Egeberg first suggested the operation in 
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I'nc nonwlle opifratlan <Ie iraMroMomtc (proc6d« \nltnlalrr). 

Par le D’ Fostax, de Toulon, 

Profosseur i fucole dc mfdccine navale. 


{ L’opSration qui fait I’objet de cetle communication avail pour 
but I'etablissementd'une fislule stomacalc pour assurer ralimen- 
tation ciiez un hommeatteint d’un retrecissementinfrancbissablc 
de rojsopliagc : e’est-a-dire qu’elle repondail a une indication 
d’ui'gence absolue. Elle nc se distingue des gastrostomies couranles 
que par le soin avec lequel la boiiche stomacale a etc siluee dans 
le dedoublemenl d’une valvule dont la formation fut realisce 
extern poranement au debut de roperation. Ce procede a pour but 
d’eviter la corrosion des levrcs de la plaie qui resulle si souven*. 
des ouverturcs dircetes; il s'eloigne aussi de tons Ics Irajcts obli- 
ques. sous culanes, comme des operations en deux seances ct 
des aulres inano?uvres compliquees par lesquellcs on a chcrclie 
; fi eviter recoulemenl du sue g.astrique et ses inconvenienls. 

Avant de vous c'n donner la description technique, un mol sur 
le maladc qui necessita celte intervention. 


; Observation. — Cbatel, premier mallre dc la marine, qu’il sort deja 
■ depuii vingl-dcux ans, a avald par megarde une gorgee, dit-il, d’linc ■ 
‘ solution concentrec de polasse catislique. D'oii apres plnsieurs niois dc 
! soutfranccs, un rclrecissemcnl cicalricicl de I’cesopliagc. En inai ISO}, on ’ 
! note qiic ratresic siegcanl h 2i cenlimiSlrcs des arcades dcniaircs ne ■ 
i laissc p.as passer une sonde du n* IS dc la filierc dc CUarri^rc. Apr^s j 
; dcs amilioralions donlcuscs cl bicn des vicissitudes par le Irailcment 
! dilataleiir, le malade tanWt gagnant, lanidt perdanl, cn esl arrov, en , 
mars ISOo, d no pouvoir se iiourrir qu’avcc la plus grande difficidle. Ni' 
rdussissant a avalcr quo quelques goultes de tail ou dc bouillon pcplo- 
nis6, il s'acbemino d la consomption, d rinanillon complMc. Le facies 
s'allire, les yeux so cement, les vcincs sc dcssinent bIcuJIrcs sous la 
peau transparente; enfin I'bypolbcrmic esl presqnc conslanic 
cntrccoupee de poussiScs febriles; la constipation opinidlre, la faibtesse 


Fig. 3. Facsimile of Fontan’s contribution. 


1837, but we can find no record of his 
having performed the operation, neither 
did he suggest any technic or approach to 
accomplish the procedure. 

Sedillot, of Strasbourg, actually per- 
formed the operation, first on dogs and 
then on human beings, and actualh* de- 
scribed an operative technic which he 
deemed best and there is printed evidence 
that he actually formulated and put into 
execution a surgical procedure and plan for 
doing a gastrostoniA*. To Sedillot, of Stras- 
bourg, France, should credit for origination 
be given, based upon complete absence of 
any plausible claim for priority for anyone 
else and on the basis of his original article, 
entitled “De la Gastrostomie Fistuleuse” 
published in France in 1846, and a second 
article followed seven years later entitled 
“Observation de Gastrostomie,” in which 
he related his experience when he per- 
formed the operation on three humans. 
There exists, therefore, actual printed ma- 


terial as described above, ample evidence 
in any court of opinion, as to who should 
have the credit as the originator of the 
operation. 

Many great names in medicine had 
thought about an approach to the stomach, 
thinking along the same lines that Egeberg 
did in Christiania in 1837, that if you could 
cut into the stomach to take out some- 
thing, why couldn’t you cut in to put 
something in. (Fig. 2 a, b, c, d and e.) 

If one hies back to the earliest daj's 
in medical history, it is of interest that 
Hippocrates, Galen, Guy de Chauliac, 
Hugo of Lucca, Lan Franco, and other 
great personalities speak of operations on 
the stomach to repair stab wounds and 
such, but no description of any proce- 
dure which might be construed to be a 
gastrostomy, 

Man lived rather precariously in those 
days, usually by the sword, so that stab 
wounds of the abdomen were relatively 
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common. Wars, small and petty though 
we might label them compared to our 
twentieth century supercolossal shows, 
were fought in the main by men on foot 
with swords or cutting armaments and as a 
man’s abdomen was a veiy vulnerable 
piece of anatomy, if it could be reached 
with a weapon thrust, such procedure in- 
sured putting an enemy entirelj^ out of the 
running immediately and it did not much 
matter whether he died instantly' or just a 
bit later. That necessity — the repair of 
cutting penetrating wounds of the abdo- 
men, and not infrequently of the stomach — 
forced the issue and brought about the 
first operative procedure on the stomach — 
gastrorrhaphy — but as it was merely a re- 
pair job, priority for first operation is 
usually given to gastrotomy. 

This operative procedure on the stomach 
cannot truly be said to have been the child 
of necessity, as certain elective factors 
were involved. Two basic environmental 
factors certainly influenced its origination. 

The usual form of entertainment avail- 
able throughout middle Europe in the 
fifteenth, sixteenth, and seventeenth cen- 
turies was the travelling caravan or the 
circus of the time. Usually these travelling 
caravans were overbalanced with jugglers, 
sword swallowers, and similar types. Acci- 
dents happened sometimes, and somebody 
found himself with something swallowed 
or dropped into the stomach which was 
not strictly in the routine. What more 
natural than a fearful rush to some surgeon 
with the demand that it should be re- 
moved, as who could tell what the end' 
result might be. To remove anything from 
the stomach required cutting into it — ipso 
facto — gastrotomy. Thus was that opera- 
tion born. 

The other influencing agent is admittedly 
to some extent conjecture. Not wishing in 
any way to assume the cloak of an icono- 
clast, yet a rather diligent search of the 
medical lore attendant upon the Crusades 
made such an unfavorable impression that 
it is a bit excusable if one’s reflexes become 
conditioned to looking upon manj' happen- 
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ings of those early days with not only a 
quizzical, skeptical eye, but also one that 
is cynically jaundiced. 

In the days of ancient Egypt tnose 
people 'who were “in the monej^” pr' ' 
fabulous sums for bezoars. Stones for. 
in the bladders or stomachs of animal.'- 
brought fabulous prices, and stones fron, 
certain animals were presumed to be pos- 
sessed of great power in warding off fevers 
or pestilence. Others possessed curative 
properties in epilepsy, scrofula and such. 
But the most fabulous prices of all were 
paid for a stone from a human stomach, 
and those n’ho n'ere able to negotiate to 
obtain one usuallj'^ had it set in fine gold 
and surrounded with precious stones, the 
finished piece hanging on a chain around 
the owner’s neck, never to be taken olT, 
so that it could always be there to ward 
off evils, fevers and what not. 

Now such a situation could not do other- 
wise than bring on a bit of skullduggery. 
Those who cast envious eyes on such a 
possession were not above indulging in a 
bit of sword play trjfing to get possession 
of it — contributing thereby indirectlj'^ to 
the experience rate of gastrorrhaphy; and 
the lure of gold and the lust for it has not 
changed in the human species, so many a 
clandestine surreptitious gastrotomy might 
have been done, thereb3' emboldening cer- 
tain surgeons to take the next necessar\^ 
step in answer to the question, “whj- 
can’t I do this legitimate!}'? ” Such a situ- 
ation could lead to much racketeering as 
usuallj' happens when there is plentj' of 
mone}' around to paj' for it. 

The next step in the orderlj' evolution 
of the science brings us back to about the 
3'ear 1856, and those who came after 
Sedillot. He had published the two articles 
mentioned relative to his procedure — one 
in 1846, in the Gazette de Strasbourg, and 
one in 1853, in the Gazette d’Hopitaux. 
Because of the two handicaps of Sedillot’s 
procedure, peritonitis and skin digestion, 
it was onlj' natural that someone should 
tr}' to improve on his technic. 

We then find a long list of names asso- 
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^'iated with this attempt at improvement 
bf the operation, a seemingly all too long 
pst Von Hacker, Czerny, Witzel, Stamm, 
Kaaer, Kocher, Depage, Janeway, Senn, 
"''banajell', Jianu and Hahn. All believed 

'ording to their published articles that 
■vnatever particular wrinkle they person- 
,dly contributed to the original operation 
had made it work perfectly, at least in 
their estimation; yet a fair but critical 
analysis cannot fail to give one an im- 
pression that some of these men, simply 
by reversing the suture technic or by 
placing an eccentric row of sutures instead 
of the orthodox and accepted way, hoped 
to reap unto themselves much unearned 
credit. In other words, one wonders if they 
were not more interested in “crashing the 
headlines.” In the list of names just men- 
tioned, one name has been purposely with- 
held, that of a Frenchman named Fontan. 

Sedillot,^ in publishing his experience 
with gastrostomy on animals and humans, 
gave to the operation the name of “gas- 
trostomie fistuleuse”; and it was known as 
such by subsequent French surgeons who 
contributed additional steps in the technic, 
endeavoring always to perfect the opera- 
tion and rid it of some of its deficiencies. 

Fontan,"* a brilliant Strasbourg surgeon, 
realizing that the operation had very defi- 
nite indications and uses, made first a 
series of animal experiments, all directed 
toward making the fistulous tract leak- 
proof and thereby avoiding the excoriation 
of the skin. 

He availed himself of the principles 
worked out by two contemporary French 
surgeons, namely, Pellere of Toulouse and 
Penieres,^ in their respective laboratories, 
but it was he personally who really per- 
fected the procedure to such an extent at 
least that in French surgical literature the 
operation and technic were constantly re- 
ferred to as the Fontan operation and the 
particular method of manufacturing a 
valve device from the stomach walls the 
“Fontan valve.” 

So along with the pioneer work of 
Sedillot, of Peliere and Penieres, the per- 


fecting of a serviceable gastrostomy free 
from at least one of the two deficiencies 
of heretofore, .must be given to Fontan."* 

(Fig- 3-) 

Recapitulating, Egeberg, must be given 
credit for first suggesting the possibility of 
using the operation for human alleviation 
and then to SMlllot for devising and per- 
fecting an operative technic for actually 
doing the operation (although with certain 
deficiencies), and then to Fontan for having 
recognized the deficiencies and, in the 
course of working to overcome them, per- 
fecting a technic for performing the oper- 
ation in such a manner that the fistulous 
tract into the stomach had a valve-like 
mechanism at its stomach end which acted 
to prevent both leakage and seepage, 
thereby eliminating the distressing post- 
operative skin sequelae. 

It must be credited to both Sedillot and 
Fontan that they recognized the high mor- 
tality they had experienced in performing 
the operation on humans as entirely out 
of line with the severity of the operation, 
and suggested that patients with esphogeal 
stricture should be subjected to the oper- 
ation early, not after a period of starvation 
when their natural bod}’’ resistance had 
been reduced to nil; and what in the ordi- 
nary course of events might have been an 
infection thrown off by a body possessing 
normal resistance, became a rapldl}’’ pro- 
gressing peritonitis jvith early death. 

In 1930, with pleasure and intellectual 
profit, I paid a visit to Graz, in the province 
of Styria in Austria. Professor Denk was 
chief of surgery at the University. (This is 
the Prof. Denk who it is said, committed 
suicide on the day that the Nazis entered 
Vienna.) It seemed that a quaint custom 
had been conditioned into the young female 
contingent in that province (the bobb}^ 
soxers, so to speak) that whenever the boy 
friend did not stand by his commitments, 
recourse was immediately had to a jar of 
lye, which was kept in all of the houses 
around the countryside in order to keep 
their stone floors and tiling clean, and a 
goodly portion swallowed. The result was 
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that Dciik at all times had an iiiutsiial 
number of cases of stricture of tlie esopha- 
ftus from the corrosive elfccts of tljc l.ve. 

It iv.'is the rule in In’s clinic to do a {gas- 
trostomy on these cases, and to start feed- 
ing them as soon .as they Inid recovered 
irom the acute symptoms of the lyc poison- 
ing, which was generally in seven to twelve 
days, and he constantly advocated that 
tlie earlier the openition was done the 
better. In the cases of carcinoma of the 
esophogus it went witiiout sayim’- that 
the earlier the better, thereby harking 
back to the pleas of Sediliot and Fontan 
that they would have liked to do their 
operation under more favorable condilions 
before It was judged harshly and possibly 
discarded. - 

In discussing Fontan’s contribution to 
the technic of the operation, mention was 
made of his use of the work of two con- 


V nil'll-*-' ciiiit riliiitiim. 

temporary krench .surgeons. Let us sec 
what IVaiieres contrilnited. 

Penicrcs’ contribution was published in 
one of the Paris surgical journals in April, 

I S95, under t he tit le “De la Cast rostomie par 
la meliiode de la valvule on du plissemont 
de la inuceuse stomachale." It is of his- 
torical and bibliograjihical interest that 
this article, published in Paris in 1893, is 
the first published reference to the forma- 
tion ol a valve in the operative procedure. 
I'ontan’s article was published in the 
proceedings of the Tenth Congress of Sur- 
gery in France in 1S96, three years after 
Peniercs’ contribution. 

In Peniercs’''' description of his operative 
technic he made it quite obvious that his 
cflorts were directed toward jircvcnting 
seepage and regurgitation of the gastric 
content through the gastrostomy on the 
stomach wall. An attempt will be made to 
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file a elepraliquecvinci foisdeja cn Anslclcrre, cn A:i;etiiiue 
i cl cn Allemasnc (')» Qi'' n’a'ail pas c ncori rcu^si, lualgrc 
I riiabilel^ dcs chirurgiens qui I’avaienl r^petce. U s'acU cn un 
i- mot de h gnUnistomir conQue U y a prts de Irenle ans par 
i notre illuslre collogue M. Sedillot. el que je tiens d’flrs assci 
hcurcusc pour mener Ji bonne Gn dans une r^cente lenlalive. 

Je ne vons cache point la satisfaction qoe jVpronve cn atta- 
cbanl cc nouveau Geuron i la couronne si riche deja de la chi- 
; rurgie franc use-, nuisjevous prie d’en rapporler Leaueoup 
nioins I’honneur h ma main qu'i la louable hardiesse de mes 
' . prcdeccsscurs que je n’ai cu qu'4 imilcr, ainsi qu\auv perfec- 

■ lioDDcmcnlsapporles h la medeeine operatoire par nos conlem- 
! porainSj ct que j'ai simplemcnt transporles dans le domainc 

de la g-asiro-slomie. 

Celle operation, je I'ai deja dil, a clc praltquee Tingffois 
depuis lSi9 justpi'i nos jours, raais dans des conditions tris- 
, peu favorables. il faul cn convenir. Lc plus souvcnl il s'agissait 
de cancers de Tocsophage ayanl amene un ^lal cachcclique 
dans lequcl I'intcrveniron chirurgicale reussil bien rarement: 
i quelqucfois on avail eu affaire 4 des relrdcissemenls non cance- 
' rent, mais les patients flaient dans le marasrae. condition qui 
, n’csl guJre mcilleure. quaad le succis eiige un concours aclif 
i du processus reparateur naturel, comme c’csl te cas dans la 
; pluparl des operations anaplasliques. EnDn, la lecture attentive 
des fails permel de croire que les precedes eux-mCmes onl ele ' 

■ parfois defeclueux, • , 

Dans mes mWitalions sur lesprincipes de la chirurgie repa- 
ralrice ct sur les causes multiples des.revers cbirurgicaux, jc 
; n’avais pas oublif la gaslro-slomie : jela Irouvais logique comrae 

• opdralion, jelasavaisJusliGccparrhistoiredesQslulesgStlriques 

• consicutives 4 cerlaiucs blcssures, ou erd^es par les physio- 
logistesdans ieurs recberches sur !a digestion slomacale. J elais 

; d'ailleurs persuade que les echoes eprouvfs jusqu'Ici depen- 
daieal moins du Iraumalisme que des conditions organiquesdes 

■ (1) iaooarnlcijeeoa'tuajjajiscelteobstfiiUon, jei;JMsa>i«J!sqo« 

, IS ta! df gislr^sltfaie; des rtchervbes biMicfrafCuqccs flus cocyUles p«r^ 

; T-tneal dVSsttr i.20 le noalre de« cpirrUoai. ia rtile, bos maa^jraphie 
; tesspliu csl «a vci« d'exkaUcn. 


Fig. 5. Comments on Sedillot’s contribution by 
one of his colleague’s, Peliere. 

follow the Step by step modification and 
perfecting of the procedure, each worker 
attempting to overcome some obstacle, 
until gradually there is evolved the pro- 
cedure as it is known today. 

Penieres® said that a valve composed of 
mucous membrane fulfilled its intended 
function when it prevented the escape of 
gastric juice. He believed that he had ac- 
complished this by the technic which he 
described, in that following operation there 
had been neither inflammation nor ulcer- 
ation of the skin, proving thereby that the 
gastric juice had been confined to the 
stomach and had been unable to escape 
therefrom. (Fig. 4.) 

Peliere was an experimental pathologist. 


IGl* ' soi-.ifrrf, m:s cmiiimr.iuss de Paris 

At. Petit de la Vlllcon. — Mon ami Pauclict viciil de dire 
■ iui‘ mol qui, ciTlainement. a depasso sa pcnsec. II csl un clii- 
rurgien trop avcrii pour ne pus lc rcconnaitrc lui-nieme. II 
nous dil- : * lA' -procede de gastrostoinie de ' Depage,. ile 
, Bruxelles, est le seiil procede recllemenl conlincnl. » 

Je me fnis alors im .dcTOir de ruppeler une i xcclicntc me- 
thode ct de prononcer un noni aiiquel. ecs jours demicn^ des ■ 
. Soeietes savnnles: Sociele Xalionale de Cbirurgic, Academic de 
Medeeine. onl rendu un lioRimngc justcmcnl mcrilA Jc veii\ 

■ dire ; le Professeur I'onlan, le grand chlrurglcn, lc mcrveillcnx 
enseignciir de TEcdle de Toulon, doiil j’lil cu Ic grand bonneiir 

. d’etre rOlevc. .\nnecs inonbliablcs de ma formation ebimrgi- 
Ciile ! , 

Vons eonnaiss'er son procede de gastroslomic, en valvule, ou 
< mitre <reveqne ». conimc i! disait. J’ai eu plilsicurs fois I’oi- 
• casion de I'aider dans cette openition cl nous avons suivi n s 
operi-s. ,Eh bicii. jc vons assure ijue ces gastrostomies elaient 
conlincntes. quo ces malades ne conscrvaienl cn place ni sonde, 
ni iqipareii. 11s avaicnl la sonde dans leiir poelie. avec le pciil 
entonnoir en verre el ils ne mettaicnl le lout en place que pour 
Icurs repas. 

Kailcs te procede « en milre tl’eveqiie », de Fontan, Icl qn’il 

■ I'.a imagine, tel qu’il esl resle. el vons aurez des bouches conli- 
nentes. 

Vons eoinprcndrcz. Messieurs, que je saisisse celtc occasiuu 
qui m’est oITcrlc dc prononcer aujoiird’hni, ,en cetic ciiccinle. 
avee une emotion respcctncuse et rcconnnissante, le nom de 
mon venere Mailre. du grand ebirnrgien frangais qui vient de 
dispar.ulrc., ct d'associer ainsi la Sdeiele dcs Cliirurgiens de 
Paris an juste, hominagc que des grandes Soeietes savanics 
viennenl dc rendre an nom dc Fontan. 


L’ancsthcsic interrompue cn chifurgic gastrique 
par M, L. IIm ii.ioim. 

Jc presente celle eommunicalibn, an nom dc I’un de nies 
• .issi'lanls. lc D' Ilrzczieki. anr.stbesiste de mnn service, ot en 
mon nom personnel. . . 

. Tout ancslhcsiste avert! sail qu’au eonrs d'nne operation lanl 
sojt pen importantc, la dose d’auestbesique a donner an mnlnde 
.jic" ri^te, pas eonstanle. L'ideal nuquci on doit tendre, e'est de 
donner an malade lc minimum d'ancsthesique sans que Ic cb:- 


Fig. 6. Facsimile of comments on Fontan’s con- 
tributions by one of his colleagues. 

He was interested in the problem tech- 
nically and in the perfection of the pro- 
cedure, but more in the nature of an 
experimental piece of laboratory'’ research 
than in a technic for human adaptation; 
. although he fully realized the uses for such 
a procedure. His work, therefore, was con- 
fined to laboratory research, experiments 
on dogs, and he did no operations on the 
human body. (Fig. 5.) 

Fontan,"* in his article, was careful to 
acknowledge the preliminary contributions 
ot both Peliere and Penieres, and to indi- 
cate that his method difTered from any 
other hitherto advanced, in that whereas 
his predecessors had made their valve from 
the mucosal lining of the stomach alone 
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he made his from all three layers of the 
stomach wall including the serosa, and he 
had every reason to believe that it would 
be stronger in construction and therefore 
function better, which it evidently did. 

That the procedure wvis satisfactory, not 
only to Fontan himself, but to his asso- 
ciates and assistants, is attested to by the 
fact that almost forty years later one of 
his early assistants, in a discussion of 
Depage's technic for gastrostomy, got up 
and defended Fontan before the august 
Society of Surgeons of Paris, at one of its 
meetings, against the previously enunci- 
ated eulogy of Depage by M. Pauchet. 
Depage was then at the height of l\is fame 
and position in French surgery, particu- 
larly Parisian surgery, and indirectly in the 
process of claiming also some part in the 
origination of the technique then kirown. 

The following is taken from the “Bul- 
letin et memoircs de Societe dc Chir. cle 
Paris, vol. 32, March 6, 1931, and was by 
M. Petit de la Villeon.® (Fig. 6.) 

Along about the early nineties the oper- 
ative procedure was attracting attention 
in America, and American surgeons were 
adding their elTorts toward perfecting the 
technic. The surgical literature tells us that 
the first gastrostomy done in America was 
by a Philadelphia surgeon named Maury. 
Although the result was not successful. 
Dr. Maury was impressed nfith its possi- 
bilities and said: “So great is my convic- 
tion that the procedure is justifiable that 
I would have no hesitancy in resorting to 
it in any case of impending starvation from 
non-cancerous stricture of the esophagus, 
provided malnutrition had not reached a 
stage which rendered the case hopeless.” 

In 1894, Edmund and Willys Andrews," 
professors of clinical surgery at North- 
western University, published an account 
of their research and study and clinical 
experience with their own technic of a gas- 
trostomy made Avith a mucuous membrane 
lining. 

The first successful gastrostomy — that 
is, wherein the patient li\^ed after opera- 
tion — ^was'done in 1876, by a surgeon 


named Verneuil.'’ In his description of his 
technic and report of his success he 
searched the literature, and up to 
lime he was able to find twenty auti. 
licated cases in which the operation h 
been done, but not a single successful ca; 

However, this can be exjdained on t 
basis that practically every case up to 1 
time had been done for malignant obstruc- 
tion of the eso|)hagus on patients badly 
depleted by the disease and olfering Acry 
poor surgical risk, whereas, in his success- 
ful case it had been done for a non-malig- 
nant stricture in a patient presenting a 
fairly aA crage degree of risk only. 

One arrives now at a stage in the de- 
velopment or CA oIution of a technic which 
is rather the usual in almost all scientific 
clTorts. The need for a jjroccdure has forced 
its discovery, then drawbacks ii\ its original 
conccjrtions have forced men to seek better, 
more perfect Avays ii\ which to make the 
procedure more adaptable and Avith a 
greater degree of safety to the human indi- 
A'idual needing such a procedure. There- 
fore, we haA-e attained successfully the 
folloAving steps In procedure; first, the 
establishment of the indications for such 
an operation as gastrostomy; secondly, 
origination of a technic for performing that 
operation; and for these first two steps Ave 
must give full credit to Egeberg in NorAA-ay, 
and Fontan in France. 

The next step is the elimination of de- 
fects present in the technic up to that time, 
most prominent being the problem of leak- 
age and skin digestion about the attach- 
ment of the gastrostomy fistula to the skin. 
So AA'e find men devoting their attention 
to the development of Avah’ular arrange- 
ments in order to render the A'ah-e tight 
and aAmid leakage. Historical accurac}’^ de- 
mands that Ave must giA'e full credit to 
Penieres'’ and Fontan'* for a satisfactoiy 
solution of this phase. The associated 
handicaps of peritonitis and infection AA-ere 
to be remedied not strictly by anj'one 
directly associated AAuth the task of mak- 
ing a better gastrostomy, but by the de- 
A'^elopment of antiseptic surgery 83’' Lister 
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Rcsnltats d’nne nouveUo mctliodo dc s^^strosloniic,- 
(1 observations, • 

Par M. le D' Dkpace, 

; Chirurgien a I’lidpilal St-Jean de Bruxelles. 

Dans le courant del’annee 1901 , j’ai publidun nouveau proc.ede 
de gastrostomie qui m’a paru presenter des avantages sdrieux sur 
les autres precedes en cours. 

Le principe de la naethode consiste li creer, aux depens do la 

Fig. 7. Facsimile of title page of Depage’s contribution. 


and indirectly by those men who were, 
doing gastrostomies, recognizing that their 
chances for success were greater if the 
operation were done earlier, whether in 
cases of stricture of the esophagus follow- 
ing ingestion of corrosives or from malig- 
nant disease. 

That brings us into a new phase in the 
development of the operation — a stage 
characterized by refinements in technic — 
the development of technical approaches 
aimed at simplifying and shortening the 
time of performing the operation, attempts 
at making the tightness and efiicacy of the 
valve construction more certain, and also 
attempts at correcting some of the more 
minor flaws still present in the operation. 

We come now to a series of names more or 
less familiar in the field of gastric surgery, 
names such as Von Hacker,^ Witzel,^'* 
Stamm, Kader,^- Marwedel,^^ and De- 
page in France. 

Ending this list of names with that of 
Depage is done with a purpose, as this 
comprises the period which was devoted to 
refinements in the technic as mentioned 
above, aimed at performing a better oper- 
ation in quicker time and with resultant 
increased benefit to the patient. (Figs. 7 
and 8.) 

Von Hacker’s contribution consisted of 
bringing up a portion of the anterior wall 
of the stomach through the fibers of the 
rectus abdominis muscle and hoping that 
the pressure of this voluntarx' muscle would 
act as a valve and keep the gastrostomy 
leak-proof. His tube was lined with stomach 
mucosa and had the drawback that it often 
tended to close and also that the conipres- 
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quclques chirurgiens; cllc pr^sentc, comme nous nousen sommes 
lous rendu comple, Ic grnve inconvenient dc permettrc au sue 
gastrique dc s’^coulcr au dehors ct dc venir ulcircr la paroi du 
ventre. On a imagine nombre dc precedes pour obvicr a ce ddfaui ; 
.ciTons Ics methodes dc Terrier, dc Wiled, d'lscbancicw-Frank. dc ■ 
Fonian, dc Poncct, dc Marwedd, etc. Tour ma part, j’ai eu 
vccours, dc preference, pendant ccs dernicrcs annics, au pro- 
cWfb'd'Iscbaneicw-Frank; deux fois j’ai cmploy<i la.mithodc dc 
Marwcdcl. 

Ln*mdhode dIsebaneiew-Frank m'a riu.esi la plupart du temps 
cl I’ai cu )‘occasion d insisicr sur scs avantages dans un article 
paru dans le Journal I^ruxcllcs (1). Plusieurs dc me.s 

malades, ccpendanl, n’ont pas relink de cc proeWd Ic biniJIlcc que 
fen attcndais. CVst quo, il faijl bicn Ic dire, Ic tunnel que Ton est 
‘cens^cr^r dans la paroi abdominalc aux depens de Tcstomac, est 
purement iWorique. Si m^mc cc lunnd cxiste au d\ibut, au bout 
d'on certain temps il sefiaec. ct Topt-Vation d’lsebanciew-Frank 
EC rilduit dis lors, comme resuUnt. a la gaslrostomie dc Terrier. 
Cesi r^troitessc dc Torifice externe qui» scule, emptiche le sue 
gastrique dc s’ccoulcr au dehors, ct il siUhra que cci orifice soil 
d‘un diameirc un pen ir>->p grand ou qu ‘il sc lajs«e corroder dans 
uneccriaine mesure, pourqu‘imml^diatcmcnl Ic cbnlcnu dc Testo- 
' mac puiisc s'dchapper. 

Le proc6d6 dc Marwcdel prc5cnled‘aulresinconv6nicnts. Comme 
|c viens de vous Ic dire, jc I’ai employe dans deux cas. Vnici Ics 
rtsultals de mc.s opiiraiions ; 

■ .Mon premier malade, par mon aiJe. le D' MarcelJe, a 

• parfaitemenl gu6ri au point dc vue op^raloire. 11 est sorli de 
rhdpital au bom dc deux mois. Dans la suite, la deglutition s'titaht 
conriddrablc'mcni amdliorcc. le maladc abandonna, malgre nos 
aycrtisscmcnis, la sonde stomacalc ct sc remit a prendre. dw 
aliments par la bouchc. Comme il fallait s’y altcndre. bieniAt les 
ditlicultds dc la ddglmition se reproduisircnl, mais malheureuse' 
meat, lorsquc le maladc vouUit rcplaccr U sonde dans Tcstoatvic, 
la fislule dtait cicairisdc. On dm rdinterwnir, mais cclte fois, le 
proeddi’ dc Marwcdel n'dtaii plus pos-'ible: il fallui se con tenter dc 
praliquer one simple fisttile Celle*ci ne put retenir le sue 
gastrique; elk sc tr.ansforma cn un veritable cratcre cl mcna.mpi- 
dcmenl a une issue fatale. 


, (0 

Fig. 8 . Facsimile of the gist of Depage’s remarks. 

Sion action of the rectus fibers was not all 
that Von Hacker expected, and he still had 
considerable wound and skin difficulty. 
Von Hacker’s work was done in Vienna 
between 1884 ^nd 1890. Finsterer, who 
had been Von Hacker’s pupil and later his 
assistant as late as 1930, to my knowledge, 
performed all gastrostomies according to 
Von Hacker’s technic, despite his frequent 
postoperative grief. His argument was that 
he could do it cleanly and quickly; there- 
fore, he preferred it, although in doing a 
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Die Miuf\<'Uanj;cn w\»ct die Anle^fxinR einct EmlhrucpRitel am 
Mnfjcn ikinil in tier lettten Zcii fcltcnrr pewonlen. Die Operation 
i<t in tlic Ucilic tlor nU«c:ii;5 nU bcrcchtiRt anetkannten untl TielfacK 
i»crilitoa rinp-trclcn. uml c* olclit auch itMutifeh frrt, daw durcK 
dii**rll>t* po'^itiv Nuixen pwcliaflcH winK Dcnnocli iclircitcl nrohl 
Vein Ohirnrp tdine cin penvin^cn /.r*pcrn *ur Anfftthxunp denelben, , 

*(»fcrn on nichl pilt. doii nmuiitrlbar drobondon Knchtlpfungnlix! ab- , 
rioMiub'n. l)ic?r^ /.audern i)t boilingt durcb die Uniirbcrhcit de« ^ 

Fig. 9. Facsimile of title page of Witzel's article on gas- 
trostomy, (Note date of publication.) 

jejunostomy or an enterostomy he used the the actual squeezing and compression 
Witzel technic. power of tlic cartilages or of Intercostal 

The Witzel technic (Fig. 9) is familiar muscle fibers to accomplish their end. 

to all interested in gastric surgery and These naturally were outcroppings of Von 

hardly needs any detailed description here. Hacker’s first ideas; all were serosa lined 

Suffice it to say that the canal by this pro- with the already named serosal dificicncies. 

cedure is lined with serosa and tends to Another group built their gastrostomy 
obliterate and close. technic around a tubular valve and purse- 

Next followed a flurry of ideas along two string sutures, varying Witzel’s method a 

different lines, but both directed toward bit by the manner in which they inserted 

the same objective the avoidance of leak- the tubes; and here we find men putting 

age and making the gastrostomy tube fluid in two purse-string sutures, one above the 

tight. other and calling it a new operation and 

The first group tried using the highest that two sets of valves were formed by this 

fibers of the rectus muscles for compres- method, and then others putting in three 

sion; and another group tried to bring up purse-string sutures, one above the other, 

a tent of the anterior wall of the stomach also calling it a new technic, a new oper- 

through the costal cartilages and to use ation, and that better and more efficient 
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Fig. 10. Fig. ii. Fig. 12. 

Fig. 10. Gastrostomy as “originated” by several surgeons attempting to use the longitudin.al rectus ab- 
doniinus fibers as a constricting force notably one Girard, a French surgeon. 

Fig. II. Gastrostomy as advocated by another Frenchman consists of bringing a cone of the stomach through the 
split rectus abdominus, wishfully hoping that the constricting action of the rectus muscle would counteract 
spillage and leakage. 

Fig. 12. An illustration from articles by various French surgeons, wherein tbe procedure of bringing a cone of 
anterior stomach wall through the rectus was utilized. (So many names arc attached to this particular procedure, 
that the number is too great to enumerate here.) 


valvular action had been achieved. It is 
readily admitted that in all of these techni- 
cal approaches leakage and spillage had 
been overcome to varying degrees. 

These were the methods of Stamm, 
Kader, Marwedel and Heussner, represent- 
ing only one man’s idea of doing another 
man’s operation, which brings the subject 
up to Depage’s^^ contribution in 1901. 

Inasmuch as Depage’s contribution to 
the technical progress of the gastrostomy 
operation constitutes a sort of milestone, 
it might be well to recapitulate what had 
taken place up to his time in de^'eIopment 
of the procedure. 

Egeberg, who first proposed the opera- 
tion in a lecture before a medical society, 
in Copenhagen, gets and is entitled to 
credit and priority for his part. Next, a 
technic was developed by experimentation 
with animals and that the operation was 
then done on humans with at first invari- 
ably fatal results; but finally a few suc- 
cesses by various surgeons were reported. 
For this phase the French surgeons, 
Penib-es and Fontan receive priority and 
credit. The next steps were refinements of 
- technic proposed by various men to over- 


come deficiencies, such as infection within, 
peritonitis, wound infection and digestion 
of tissue because of non-continence or 
faulty continence of the tube. 

To the two Frenchmen, Penieres and Fon- 
iai^, jjuist be given credit for evolving a water- 
tight arid contwent valve-like arrangement. 

Then came more procedures, all directed 
toward circumventing this incontinence. 
We find men bringing up a tent of anterior 
wall of the stomach through rectus ab- 
dominis muscles, hoping for satisfactory 
A'oluntary pressure control; then other men 
bringing a similar segment of stomach wall 
Out through the lower intercostals with the 
same objective in view, in other words, 
trying to solve the problem of continence 
of the tube, it being paramount that it 
should be water-tight. 

Still another deficiency was present, 
however, the early closure of the fistula 
tract b}*^ the walls coming together and 
healing so that sounding and dilatation 
were later necessary; and when such was 
necessary, the old problem of continence 
popped up. 

So we come to various men originating 
tube formations lined with mucosa. 
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Depute'-' conlrihulcd the tube features of a 
continent and functionally efficient gastros- 
tomy, and should be giren credit for it even 
though an American, Janeway, apparently 
ivorking on the same procedure, presumably 
tvith no knoiuledgc oj the other s work, came 
forth in 1913 ivith an almost identical technic, 
announced as a new one. 

Janeway’s*''’ article appeared not in an 
American Journal, but in the Miinchener 
Medizenische Wochenschrift in 1913, twelve 
3^ears after Depage’s original article. Pri- 
ority seems rightfully to belong to Depage. 

One dislikes to 3Yrite the following, but 
obeying the precepts of “science knows no 
geographical boundaries” (perhaps we 


should add “nor ethnological or racial ones 
cither”), it was a Japanese surgeon, 
Watsudjii,'" who really first combined a 
tube and a valve technic and deliberately 
wrote that he had done so, although- he 
varied his technic a little in order to satisfy 
his sense of originality, and as Von Hacker 
had only recently announced his contribu- 
tion to the technic of the operation, the 
Japanese surgeon put two and two together 
in the form of the Von Hacker advocated 
method of bringing up a portion of anterior 
wall of stomach through the abdominis 
rectus muscle (the only feature distinguish- 
ing Von Hacker’s method fronr any other) 
and then making a valve as originally de- 
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"d by Fontan. He obtained thereby a 
ned continent gastrostomy, and he 

jiished his tcehnic and results in 1899, 
in a Tokyo medical journal. To tfje Jap 
surgeon's credit, he gave credit to Von Hacker 
and Fontan even, in his title for his article. 

Depage published two articles describ- 
ing his gastrostomy technic — one in a 
Brussels surgical journal in 1901, “A New 
Method or Procedure for Doing a Gas- 
trostomy” — then two years later, in 1903, 
followed with another article in a French 
Journal of surgery and titled — “Results 
with a New Method of Gastrostomy.” 

What Depage had contributed to the 
procedure was that he formed a rather 
elongated fistulous tube from the anterior 
wall of stomach in such manner that the 
entire tube was lined with mucosa. 

There were weaknesses in this planned 
technic as will be pointed out. 

At almost the same time Janeway an- 
nounced an almost identical technic, to the 
extent that there being some question as 
to who antedated who, and as priority 
could not be accurately determined, it was 
designated as the Depage- Janeway method 
and was so called after that time. 

Janeway brought out many technical 
factors of interest and gave the reasons as 
to why he was trying to overcome each 
and then how he had rationalized his 
technic toward such an end. 

First, he was definitely of the opinion 
that a tube constructed from the anterior 
wall of the stomach was best from the 
standpoint both of continency and spillage 
over the skin, and he was aware that in 
a certain percentage of cases the fistula 
healed and had to be dilated or plastic pro- 
cedures for opening it again considered. 

Secondly, he was also definitely of the 
opinion that the tube should be constructed 
from the body of the stomach, not from 
the pyloric antrum, and that it should be 
placed high toward the cardia if such were 
feasible as in his experience leakage was 
more common when the procedure was 
attempted lower down in the stomach. 

Thirdly, in carcinoma of the esophagus 



Fig. 14. An illustration from articles by various 
French surgeons, wherein the procedure of 
bringing a cone of anterior stomach wall 
tlirough the rectus was utilized. (So many 
names arc attached to this particular pro- 
cedure, that the number is too great to enumer- 
ate here.) 

delay in performing gastrostomy^ was 
deadly and to wait until a patient was 
totally dehydrated and suffering from star- 
vation was absolutely inexcusable. His 
argument was; What can you offer a pa- 
tient suffering from carcinoma of the esoph- 
agus other than gastrostomy? You can 
dilate, and this only with risk at any stage 
of the disease process, or you intube under 
equally risky circumstances, but after you 
do this for only a very short time the pro- 
cedure is too painful for the patient or 
severe hemorrhage occurs to the point 
where patients may die while you are 
attempting to get past the lesion with your 
instrument. 

Fourthly, in spite of possible leakage, 
skin excoriation, and closure of the gas- 
trostomy fistula there are many advantages 
to the patient and this technic reduces the 
above disadvantage to a minimum. 

It seems that to men of many nations 
must be given some credit for attempting 
to solve gastrostomy difficulties. Among 
these were three Russians at different 
times. Bassow, of Moscow, and Blondlot 
in the early days. One Trofimow, in 1898, 
suggested turning the stomach flap in such 
manner that the serosa formed the internal 
lining. 

It is only fair to say here that although 
the published technic of Depage and Jane- 
way from the standpoint of priority carry 
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anterior stoinacli wall tlironpli tlie n-clns was utili/eel. (S<i many names are attnclieci tr) tliis particular 
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l-'iG. if). Gastrostomy accortlinp to Katler’s metliod. The scene now clianpes to the procetlure of invagination 
and tile use of eitlier a metal or ruhher tuhe. 

I'lG. t-. Gastrostomy according to Stamm's method. The scene now ch.anges to the procedure of invagination 
and the use of either a metal or ruhher tuhe. 


the following datc.s — Depage, 1903 and 
Janeway’s work did not appear until 1913, 
the reason for the ten-year interval and 
yet their joint priority credit is not satis- 
factorily explained. 

At any rate to recapitulate to date: fontan 
originated the rake idea of the technic and 
Depage origmally fathered the idea of a ttdm- 
lar fistula. Then along came a Japancesc, 
WatsudjiT' and combined the two procedures 
and published his article in 1899, 

Jairriess to him should be given the credit of 
first combining the two procedures. 

After Depage, there was still some dis- 
satisfaction with the technic of the opera- 
tion and we find many famous names 
involved in efforts toward perfection. 

Senn,* of Chicago, added his name to 
the already long list by proposing in 1896, 
a circular valve method which was nothing 
new on Fontan’s original idea but rather a 
semi-reassertion of the same idea. The 
thought occurs here, was this a contribu- 
tion or merely the getting into print, which 
is easy for an illustrious name. 

The extent and scope of the procedure 
described to accomplish a gastrostomy 
were and are to say the least truly amaz- 
ing. In 1906, again with that title which 


repeats itself so often. “A New Method Of 
Gastrostomy” in a French Surgical Journal, 
one man describes how he resected about 
six to eight inches of jejunum, left this 
section attached to its mesentary, then 
anastomosed one end to the stomach and 
the other end he brought out through the 
skin and attached it to the skin. 

Shortly after WitzeF” announced his 
technic, which gave a tube lined with 
serosa, there came a flood of articles all 
more or less titled ‘‘A Modification of the 
Wltzel Method of Gastrostomy,” in which 
was argued the point that a catheter of 
smaller caliber then the one recommended 
by Witzcl was obviously better and then, 
just as vehemently another article would 
appear arguing that a catheter of'much 
greater caliber gave a much better result. 

Amazing also is the roster of names con- 
nected in some way with gastrostomy 
technic because of its numbers. It would 
not be to any point to name all in an 
article such as this, but in addition to 
those already mentioned, Ullman, Frank, i-’ 
Jaboulay=“ and Jianu-^ are worth retain- 
ing in memory, particularly Frank and 
Jaboulay because the technic advocated 
by these two is rather identical so that 



.'oi-.LXX11,No.4 


Cunha — Gastrostomy 


American Journal of Surgery 


627 


:he procedure is usually described as the 
Frank-Jaboulay method, thereby carrying 
the names of both originators. 

Professor Denk, in Vienna, constantly 
jpentioned Czerny in connection with any 
discussion of gastrostomy, and spoke of a 
Czerny method or technic. Presumably, 
Czerny had been Denk’s master and 
teacher and he took the occasion to attach 
the name of his old professor in admiration 
and reverence. At any rate a search of the 
bibliography does not show that Czerny at 
any time wrote or published an article on 
the subject. We proceed onward through 
the various stages of variation in the advo- 
cated technic, through the metallic can- 
nulas, a sort of take oil' on the Murphy 
button with a long shank or neck between 
the two anastomosed buttons, so that the 
actual fistulous tract was metallic, if ibe 
sutures held. 

Coming up to contemporary times we 
find mentioned in the literature the Jianu 
technic and the names of men active in 
contemporary surgery. Most employ the 
term (uho-valvular gastrostomy ivbich is an- 
atomically, adequately descriptive. 

In 1931, vPauchet,-- of Paris, published 
^an article entitled “Tubular Gastros- 
tomy.” In 1933, George Pack"^ of the 
Memorial Hospital in New York, published 
two articles relative to the Jianu technic. 

Spivack’s-^ Gastrostomy is a Janeway- 
Depage-FoiUan operation in that Depage 
coritribuied tbe tube idea many x'ears before 
Spivack bad appeared on tbe surgical scene 
and tbe same goes even more so, for tbe valve 
principle of Fontan, whom ive must not let 
be pushed irito tbe' bachgroimd aiid ignored 
because of a lack of deje 7 \dcrs of his priority. 
Equally so must Watsudjii jwt be forgotten 
u'bo ivas first to describe and combine tivo 
operations {Fontan and Von Hacker s) many 
years before Spivack, but one bas only to 
cite the literature in chronological time and 
I'ontan, Depage and \\ atsudjii ivin tbe case. 

Thorek"’ laments the lack of apprecia- 
tion of the pioneers in gastrostomy. The 
findings of his exhausti\'e studv on gas- 



Fig. 18. Depiige’s operation combing the princi- 
ple of the tube and valve. 


trostomy are supported by Ferrari and 
Iturrapse,-® 

But let Thorek be comforted. The great 
Osier one day had an article published de- 
scribing the Mickulicz syndrome in the 
mouth relative to Stenson’s duct with the 
occlusion and backing up of secretion into 
the parotid, but Osier actually made the 
statement that to his knowledge the syn- 
drome had never been described before. 

To Mickulicz’ credit it must be said that 
he did not challenge Osier’s statement but 
others did and great must have been Osier’s 
embarrassment to find that Mickulicz had 
published his experiences with the same 
sjmdrome and had described it in an article 
only a few years before. 

To go back to the Jianu technic for a 
moment. Jianu’s original article appeared 
in 1912, in the Deutsche Zeitshrift fiir 
Chirurgie. It represents in reality the 
results of some experimental surgery done 
by Beck and Carrell on dogs, here in 
America, at the Rockefeller Institute. 

The technic of this operation has many 
admirable recommendations. First, is that 
the plastic feature on the stomach is less 
difficult and less prone to postoperative 
complications at the stomach end. Dr, 
George Pack of the New York Memorial 
Hospital, favors this operation because he 
is so often confronted with the problem of 
a plastic rebuilding of a lower end of 
esophagus after resection for carcinoma 
and it lends itself best to such a purpose. 
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Fig. t(). Technic and jjroccdurc of Marwecicl. 


Pack also points out that the technic is not 
difficult and the hazard to the patient, 
always a poignant factor in Pack’s mind, is 
definitely less. 

This is a somewhat similar technic. At 
least the principles are the same as the 
plastic reconstruction of a cut ureter where 
the amount available for implantation 
into the bladder is short. _ 

Pack stresses some important points in 
the technic conducive to success; (i) The 
lumen of the tube should be i inch or more 
in diameter. (2) Tension on the tube bj' the 
pulling of a weighted stomach after food 
intake requires anchoring the stomach to 
the abdominal wall as securel}'^ as possible. 

A gastrostomy contemplated as a per- 
manent fixture or addition to the human 
economy should fulfill certain objectives 
fully and completely. These objectives are 
relatively obvious and go almost without 
saying, yet it was the striving for perfection 
in one or more of them that led to the 
final technics which we know today: (i) 
There should be no leakage from the 
stoma, thereby, avoiding excoriation of 
skin; therefore, some type of closure 
mechanism, a sphincter or a valve, is 
necessary to prevent this excoriation. (2) 
The lining walls of a gastrostomy should 
be of such tissue as will not become adher- 
ent, thereby causing closure of the fistula 
necessitating either bouginage and dilation 
or a secondary operation. (3) Clinical 
experience has determined that the gastric 
end of the tube functions better the 
farther away from the pylorus it can be 
made. (4) The canal should be as long as 


possible so that a feeding tube can be in- 
serted for some distance. (5) The canal 
should bend (a bit of tortuosity is desirous) 
as it prevents regurgitation. 

Fluids may be taken by mouth con- 
comitantly with a gastrostomy, thereby 
giving the patient some degree of reten- 
tion of taste-swallowing and the agreeable 
presence of something in the mouth. As in 
peptic ulcer — or analogous to the situation 
in ulcer — anj’ degree of by-passing leads to 
a marked diminution of edema and inflam- 
mation about the lesion so that a patient 
finds himself able to swallow soft solids 
with greater ease, thereby opening up to 
him a new vista of food possibilities and 
from a ps3’^chotherapeutic angle the patient 
is happier even if this phase ma}”^ be onlj’’ 
temporar}". 

Although thet Witzel method worked 
well in a jejunostomj^ or ileostomj^ it does 
not work as well when applied to the 
stomach. 

Marwedel’s method differed from Witzel’s 
onlj' in that the first step is a puncture 
wound in the anterior wall of the stomach 
and inserting a rubber catheter therein, 
then holding it in place bj”^ means of a 
purse-strung suture; next making an in- 
cision in the seromuscular laj'er, lajfing the 
catheter along in this incision track and 
suturing the opposite cut edges of this sero- 
muscular laj’^er over the catheter in such 
manner as to construct a fistulous canal. 

The technical method ad^^ocated bj”^ 
Senn, differed onlj'^ that several purse- 
string sutures were placed, each a little 
wider and larger than the previous one, so 
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t on drawing each together a deeper 
’vagination was obtained. 

It is difficult to award much credit to 
either Marwedel or Senn, particularly as 
to any originality in their modifications of 
Witzel’s procedure. 

Using a portion- of jejunum or colon to 
manufacture a tube is extremely difficult 
technically and carries with such a pro- 
cedure an extremely high mortality from 
infection. 

Depage, in 1901, published an article 
outlining the following technic. He cut out 
a rectangular flap of stomach wall through 
all layers — leaving the base parallel to the 
lesser curvature of the stomach and not 
cut or sectioned. Rolling and suturing the 
cut edges of this flap to form a tube, then 
attaching the distal end to the skin, com- 
pleted the operation. 

Modernizing this technic as of today 
presents some advantages. 

It can be done uni^r novocaine anes- 
thesia. The anterior wall of the stomach 
can be delivered through a relatively small 
abdominal incision in such manner that the 
'operation can be done entirely outside of 
the abdomen. 

Janeway nierel}' turned the operation 
around — so that the base paralleled the 
greater curvature Instead of the lesser and 
thus Avas born another “New Method of 
Gastrostomy.” 

In a search through the bibliography of 
gastrostom}^ one finds twenty-six articles 
on the procedure — all titled: “A Neiv 
Method oj Gastrostomy.” Janewaj" believed 
he had' to put forth some claim as to the 
superiority of his operation over Depage’s, 
so . he claimed that his suture line being on 
the upper surface of the newly made canal 
was less subject to strain and that his 
technic gave a better blood suppl}^ as it 
was derived from the greater curvature 
of the stomach, whereas. Depage’s Avas 
from the lesser.. 

The Jianu technic can best be described 
by a diagram. 

The adA'antages of this method as prac- 
ticed and described by Dr. George Pack 




Fig. 20. Illustrating how several authors by 
adapting a different area for the same pro- 
cedure but with little variation in technic 
manage to attach their names to the pro- 
cedure of gastrostomy: A, Depage’s method; 

B, Janeway’s method; c, Hirsch’s method; 

D, Jianu’s method. 

are: (i) The external end is brought out to 
the skin so high that the possibility of 
regurgitation is markedly limited. (2) Sub- 
cutaneously it burrows under the super- 
ficial tissues and rectus muscle in such a 
manner as to take adA''antage of AvhateA^er 
A^oluntary compression there may be and 
the rectus ma}'^ act as a sphincter. (3) 
Bending the tube upAA^ard accomplishes 
the function of a A'^aRe. (4) The lumen 
resulting is often of sufficient caliber to 
alloAv administration of semi-solid food. 

Dr. Carl Beck-^ Avith Alexis Carrell 
deA''eloped a gastrostomy AAJierein a tube 
AA^as made from the greater curA'^ature of 
the stomach. The Avork Avas entirely experi- 
mental — done on dogs — but Avas presented 
before the Chicago Medical Society. Beck 
and Carrell should haA^e more credit CA'^en 
than Jianu for originating this procedure 
but the operation AA^as described as a pre- 
thoracic esophagus and the article remained 
hidden for years because published under 
such a title. 

Depage had advocated the same technic 
as Jianu or Beck-Carrell in cases of urinary 
retention, namely, the making of a fistula 
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Sus~der i. chirurgischen Klinik des CoUr&i-KrankcnliausM in 
I Bukarcst pircktor : Prof. Dr. T Ij o m a- J o n e s c u). 

Gastrostomie iind Osophagoplastik.. 

' Von Dr. Amra Jianu, poient an der mcd. Falcutlit ru Bukarcst, 

I Assistcnt an der erstcn chirurgischen Ktinik, 

, (Mit 7 Abbildungen.) 

; . Die unmittelbaren Vortcilc der Gastrostomie bei vorge- 

schrittenen Narbenstenosen und beim Osophaguskrampf werden 
nicht mehr bestritten, insbcsonderc wenn man die Aniistlicsie der 
Ruckenmarkseinspiitzungen anwendet. Es wird hierdurch der 
chirurgischc -Chok vermieden, der nach Gebrauch des Chloro- 
forms so oft bei Kachektischen auftritt. 

Egebcrg (4) war der erstc, der im jahre 1837 die Gastrostomie bei 
den untcren Osophagusstenosen vorgeseWagen hat. Dicser Eingriff ist wn 
Blaudlot (2) (1841) und Bassowr (1843) Hunden vollfuhrt worden, am 
Menschen von Sddillot (29) und N Platon (1843). der Folge ver- 
dffentlichtcn F cn gcr (s), Forster (8), Sidney Jones (32), Lane (21), 
Verneuil (36) Falle, in denen nach der Tcchnik Sddillots cingegriffen 
wurde. „Es wird cine Incision von 8 — 10 cm parallel dem Itnkcn Rippcnraml 
(gcmacht ; ste beginnt 5-^ cm nach auQen von dcr Afcdianlinie, um nicht 
Iden M. rcct. 2u incidicren. £$ wird ein konisches Stuck des Magens heraus- 
gezogen und an den Wundrandem fixiert; an dcr Spitze des Magcnkcgcls 
wird ein moglichst kletnes OriHcium angcbrachl; wahrend der erstcn Tage 
wird eine dauemde N^latonschc Sonde cingefuhrt, spater nur w.ihrcnd dcr 
' Emahrung/* 

Die immer wieder voUxogene Einfuhrung dcr Sonde vergrbBert d.»i 

■ Orinciurr. dcr Fistcl dcrart, daO die Fistel nichts mehr luriickbclialtcn kann. 
! Infolgedcsseti stnd vcrschicdene AVr/ahren erfunden worden mit dcni Be- 
I sircben, dem fisiuldsen Magenkcgcl einen SchlicDmuskcl lu vcrschaffen. 

So das Verfahren von Hacker (la), Girard (n), Howsc (17), Ter* 

■ ricr und Gosset (34), Hartmann (i 4 )> Jaboulay (18), die samtlich 
den M. rectus aur Bildung des SchlicDmuskels verwenden. Um die Kon- 
tinenz der Gastrostomie zu stchern, kreuzt Girard elnlge Faszikcl des M. 

• rectus in 8*Form. 

2 um gleichcn Zweek schlagt Hahn {13) clncn schragen Kistclkana! 
vefr. Er macht xuent cine dem Rippenrande paralleMaufcnde Incision und 

-as* 

Fig. 21. Facsimile of title page of Jianu’s original article 
advocating his procedure. 


from the urinary bladder out to the 
abdominal wall. 

From the standpoint of overcoming 
leakage Senn’s operation was a great 
improvement. Sometimes he sutured the 
base of his cone to the parietal peritoneum 
to overcome the pulling action of the 
stomach. 

SUMMARY 

Among the writing craft there exists a 
motto: “If you steal from one author, it is 
plagiarism; if you steal from many, it is 
research.” 

In the realm of psychology probably lies 
the explanation of a tj'pe of conduct one 
finds so consistently present in the evolu- 
tion of some particular surgical technic. 
So consistently and even persistently does 
one find it that it cannot by any chance be 
attributed to mere coincidence. 

To the non-psychologist, but one having 


some experience in the detached scrutiny 
of the ways of human conduct there is only 
one explanation. A terrifically frustrated 
ego exists which drives eternally for expres- 
sion, for a labeling or attachment of self 
by way of name to something — in medical 
and surgical parlance — some step in treat- 
ment or procedure in surgical technic, that 
the individual hopes may go down into 
posterity, thereby perhaps justifying one’s 
having passed through this cosmos called 
world. This seems to be a part of the 
makeup of so manj' men in the field of 
medicine. 

How else can one e.xplain the making of 
an incision a half inch or so to this side or 
that side and calling it a “new method”; 
or reversing a suture line, starting at the 
top or vice versa at the bottom, or the 
accidental happening upon some pro- 
cedure, which some less fortunate colleague 
used years before, and then rushing into 
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Fig. 2 z. Illusirating a step in the technic of Fig. 23. Illustrating the technic of one of the earliest 
the Jianu gastrostomy. French surgeons to use a tube. 


print with a grand flourish, “a new documented proof, that a military surgeon 
method.'* named Egeberg, in statements before a 

One sees this type of thing so much in a medical society in Christiania made the 
search or study of the medical literature following remarks: “I cannot see why the 
of the past that one becomes stonily indications should not be just as great to 
cynical and rather hard boiled in approach open the intestinal canal to put nourish- 
to anything labeled “a new.” However, as ment in as to open it to take a foreign body 
a matter of historical accuracy it behooves out.” 

some of us to scan with a degree of honesty, We surmise that Egeberg may have been 
yet critically current contemporary claims influenced by reading of the experiences 
to priority in these so-called “new methods” of another military surgeon, Wm. Beau- 
of doing this or that. mont with “old fistulous Alexis,” illus- 

Medical achievement has been gradual trating to him that a man could live in 
and step by step. This is as it should be. health with a permanent opening in his 
One person here makes an observation and stomach. We surmise this because we are 
records it. Fortunate indeed that it should aware that Dr. Beaumont’s experience was 
be this way. In another place some one much publicized in Europe and in addition 
tries it, and possibly finds it wanting and because there exists a certain co-incidence 
strives to improve upon it, adding a little as to dates and time, 
something. Somebody else points out some From here on we find that process of 
defieieneies and tries to solve them. Thus evolutionary step by step improvement 
by an evolution of ideas final perfection upon the original. A French surgeon, 
may be reached or approached. Medical Sedillot in 1846, lifts a cone-shaped seg- 
historians in later years scan these con- ment of the anterior wall of the stomach 
tributions and give priority where it is through an abdominal incision and behold 
due because there exists material evidence you have the first completed operation of 
and corroboration in the printed word — gastrostomy. But for reasons mentioned 
in the original publications— in which the in the body of this article the patients 
ideas were set forth for the use of the died. Therefore, although the idea is a 
world at large. good one it must be made to work better. 

This IS particularly well illustrated in the Along in 1888, in 1890 and in 1893 three 
historical evolution of the procedure of men, Girard, Von Hacker and Jaboulay 
gastrostomy. We know and have proof, proposed that instead of bringing the cone 
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of stomach wall directly to the skin 
through the abdominal wall, it should be 
brought through the subcutaneous tissues 
in such manner that the rectus abdominis 
muscle shall act in a sphincteric manner 
as to stop leakage around the attachment. 

Although this was a minor improvement 
it did not solve the problem of spillage, 
skin excoriation, etcetra. So we find more 
names attached to contributions, one 
Sabanieff, one Hartmann, and a Frank, in 
the years from 1890 to 1893. These sug- 
gested various and sundry complicated 
passages of a cone or anterior gastric wall 
through and between the subcutaneous 
tissues and muscles. One suggested bring- 
ing the cone through the skin between the 
costal cartilages hoping to utilize the latter 
for sphincteric action. It is important to 
realize and emphasize that these men all 
were using a cone of tissue in view of what 
is coming later. 

In 1894 and 1902, two men suggested 
twisting this cone of tissue so that when 
fastened to the abdominal wall, the torsion 
of the tissues would obstruct leakage and 
spillage. These men were Ullmann and 
Souligoux.-® 

We return to France and the French 
school oj surgery for the first milestone in 
evolution oj the operation, and give credit 
where credit is due. In 1893, Penieres pro- 
posed constructing a valve froni gastric 
mucosa to combat leakage, and proceeded 
to perform the operation on dogs in his 
laboratory in Toulouse; whereupon another 
Frenchman, Fontan, not, however, without 
giving due credit to his countryman, 
proceeds to perform the operation on 
humans, differing in technic from his 
confrere in that he made his valve using 
all the layers of stomach wall instead of 
mucosa alone as did Penieres. 

The operation now consisted of a canal 
instead of a cone with a valve arrangement 
to prevent leakage. That was the operation 
as proposed by Fontan and Penieres, a 
completed operation, the principles origi- 
nated and laid down by them and the basis 
upon which any subsequent minor changes 


were laid. To these men should go the crec 
for the development oj the procedure. T 
operation to many was still one whi 
could be improved upon. 

Here again crops up that curious conduct 
on the part of the surgical mind. Where 
one man would propose placing a catheter 
through a stab wound into the stomach, 
then plicating the serosa over it by means 
of one or two purse-string sutures, one 
would rush into print with “ a new method.” 
The “new” consisted of placing first the 
stab wound a half inch or so higher or 
lower than the first proposer or instead of 
one or two layers of purse-string sutures 
advocating three or four, as providing 
greater strength to the finished canal, 
therefore, greater safety. 

Then along came the men who coura- 
geously departed a bit farther and who 
may have been honest and upi’ight in their 
thinking and advocacy of their ideas. 
These were the men who ad^mcated the 
substitution of other hollow viscera as 
tubes between the stomach and skin. Such 
was the isolated pedicled loop of jejunum 
as advocated by Roux and Lexer and the 
isolated segment or pedicled loop of 
transverse colon advocated by Vuillet in 
1911, and Kelling in the same year. 

Somehow one gets an impression that 
Roux must have been in his seventh 
heaven pla^'ing with loops of intestines, 
attaching here and there, the more com- 
plicated, the more enthusiastic and de- 
lighted he was, much as a child with an 
erector set, but he used gut, instead of 
blocks or metal. It is a laborious piece of 
work to read of the different anastamoses 
he made and proposed. 

Then along came the men who proposed 
the construction of tubed pedicled flaps 
from the stomach wall. Most prominent 
of these were Depage and Janeway and 
both names were used connectedly to 
describe a technic and procedure originated 
by Depage in 1901 ; but the story goes that 
Janewa^- was using and had originated a 
similar operation, entirely unaware of 
Depage’s work, so somewhere the idea got 
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■■'.broad that he should be given credit with 
ibepage and the operation has since been 
. poken of as the Depage-Janeway technic, 
xt is curious that Depage’s article describ- 
ing his procedure appeared in 1901, and 
Janeway’s in 1913, a considerable discrep- 
ancy in time. 

Here again that curious pattern of con- 
duct: Depage made his tubed flap with the 
base at the lesser curvature. Janeway made 
his with the base at the greater curvature, 
and insisted that his was the better 
method because it had a better blood 
supply, at any rate it was a “new method.” 
Watsudjii combined Von Hacker’s and 
Fontan’s operations giving them credit 
while Spivack combined Fontan’s and 
Depage’s operations and described it an 
“original” — “new method” without allo- 
cating proper credits. 

Then came the tubed flap made' by 
partial severance of the greater curvature 
of the stomach with the base at cardia and 
another with base at the fundus. These 
were: (i) the operation worked out in the 
laboratory by Alexis Carrell with Beck and 
called the Carrell-Beck procedure, and (2) 
the method of Jianu used successfully by 
Dr. George Pack. 

It is quite possible that a more detailed 
and thorough perusal of available litera- 
ture on the subject of gastrostomy might 
have brought to light even more material 
than is quoted here.-®’®® However, over 
fifty different technics or plan.s of operation 
have been published by various authors 
and the predominent part of these had 
“A New Method” as part of their title. 

However, in the past thirty-five years 
nothing new has been added to our tech- 
nical knowledge concerning gastrostomy 
and no surgeon of recent times, or con- 
temporary to the day is xvarranted lifting the 
work of the men ivho actually made the con- 
tribution and applying his oivn name to it. 
Sufficient documentator proof exists in pub- 
lished articles with names and dates to make 
any such conduct too easy to refute and tnake 
a lie. 


CONCLUSIONS 

1. A thorough survey of the available 
literature on gastrostomy has been made 
and the following conclusions have been 
reached: 

2. Credit for coticeiving the first gastros- 
tomy, unreservedly belotigs to Egeberg (1837). 
To Sedillot irrevocably belongs the credit for 
having performed the operation successfully 
(1846). 

3. Credit for perfecting a watertight, con- 
tinent and leak-proof valve from all layers 
of the stomach must be accorded to Fontan 
(1896). 

4. For first developing a mucous lined tube 
from the entire thickness of the stomach, the 
credit belo 7 ‘igs to Depage, a Belgian surgeon 
(1901). 

5. In order to perfect gastrostomy, the 
combination of Iu>o operations (Von Hacker’s 
and Fontan’s), xvas first done by Watsudjii 
m 1899. 

6 . A painstakmg survey of the literature 
discloses that all other so-called ‘'new 
methods” including Spivack’ s et al. are 
based on the work of the pioxxeers long passed. 
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D uring the war years, a new 
medical service was created in 
the armed forces: reconditioning. 
Camouflaged under this name was a 
new departure in medical thinking, a 
scientific approach to the problems of 
convalescence management. In the cen- 
turies during which medicine has been 
practiced by specialized personnel, very 
little organized attention was given to 
convalescence. The average physician be- 
gins to lose interest as soon as the disease 
or injurj'^ he is treating is brought under 
control. For him, the intellectual problem 
has been solved. 

Yet, second only to the greater challenge 
of prevention, is that of convalescence 
management in medicine today with its 
concomitant of maximum rehabilitation. 
Convalescence is the greatest portion in 
the longitudinal chronological section of 
most diseases and injuries. It is this 
feature which confers upon convalescence 
its social and economic significance. It is 
this feature which logically forced the 
armed forces into a consideration of 
convalescence on a scientific and practical 
basis. 

Large scale warfare in the recent situa- 
tion brought floods of casualties, con- 
centrated in a short space of time, taxing 


even the large phj’^sical and personnel 
resources of this relatively well medically 
developed nation. In order to meet the 
urgent- military needs, attention was fo- 
cussed upon the process of convalescence 
in order to shorten it, thus freeing hospital 
facilities for a more, rapid turnover. Not 
a lesser consideration was the moral 
obligation of a nation to provide for the 
welfare of those citizens who had sacrificed 
themselves for the common good bj'^ 
restoring them to the best possible status, 
in the best possible manner. 

The general structure and objectives 
of the reconditioning program have been 
described in detail elsewhere,^'- as well 
as in many pamphlets and directives 
issued by the War and Nav}'’ Depart- 
ments.® For this presentation only the 
briefest of summaries will be made. Re- 
conditioning in the armed services con- 
sisted of guidance in personal affairs and 
readjustments, orientation of the indivi- 
dual to an understanding of the basic 
reasons for the worth-whileness of his sac- 
rifices, educational opportunities, planned 
recreation, physical training and occupa- 
tional therapy. 

As in all large scale endeavors with 
new concepts, the judgments formed varied 
with the bias of the observer as well as the 
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efficiency of the organization he observed. 
Those of us who were fortunate enough 
to see well run, efficient services could 
not fail to be impressed with successful 
accomplishment. 

Let us contrast the course of a patient 
in a military hospital before and after 
establishment of efficient reconditioning 
services. In the first case, the patient is 
admitted, receives emergent treatment 
if indicated, and is sent to a ward. He is 
examined and treated by a medical officer 
from whom he receives less and less atten- 
tion as his condition is controlled. Finally, 
he is allowed up “progressively,” and 
ultimately discharged from the hospital. 
While convalescent he reads all the avail- 
able magazines, visits the recreation hall, 
goes to an occasional moving picture, and 
interminably plays cards or “shoots crap.” 
During the convalescent period, which 
may last weeks or months, he is terribly 
bored, discouraged; and if left with a 
residual disabilitj’-, he is confused, per- 
haps visiting the chaplain or the Red 
Cross social worker for advice. 

The difference afforded by a well func- 
tioning reconditioning service is marked. 
Unless he is acutely ill, immediately upon 
admission the patient receives a brochure 
which e.xplains the hospital, the facilities 
and services it affords. •* Within the first 
few days, or as soon as his physician 
deems him able, he is interviewed by a 
trained counselor who questions him spe- 
cifically concerning his personal problems, 
educational needs and interests. He is 
placed in the educational program by 
enrollment in one of its activities. 

All activities are permitted only to the 
limit considered advisable by the physi- 
cian in immediate charge of the case. 
However, each patient is classified by the 
physician as soon as he is able to par- 
ticipate, and instructors visit the wards 
for individual attention to bed patients. 
Ambulatory patients visit classrooms where 
the}' receive instruction from a wide 
variety of academic and prevocational 
subjects. In some hospitals, the range of 


instructions has varied from higher mathe- 
matics to radio technologj^ from simple 
reading and writing for illiterates to 
job-printing. 

At the same time, while still a bed 
patient, the patient participates in periods 
of physical exercise for short periods during 
the day, which all receive in unison from 
trained physical instructors. The exer- 
cises are standardized and modified for 
various types of disabilities.® Where pos- 
sible, the element of competition is intro- 
duced by the use of simple games. As 
the patient becomes ambulator}^ he gradu- 
ates to more strenuous phj^sical activities 
which are administered in the gjon- 
nasium and swimming pool or outdoors 
and which preferably include modified 
competitive sports. 

Phj’^sical and occupational therapy are 
different modalities which approach the 
same ends as physical training. The 
separation of these fields in relation to 
patient care is more a consequence of their 
historical development than of logic. The 
patient receives both as requested bj”^ 
his physician. Therapists visit the wards 
to administer physical therapy treatments 
and to bring craft materials and pre- 
scribed activities for the individual pa- 
tient. In the latter instance, craft Avork is 
chosen to suit the patients’ needs for 
retraining of muscles and nerves in ac- 
cordance with their interests, so that 
motivation is provided for sustained effort 
at the tasks. 

Industrial therapy may be mentioned 
briefly as it was tried in the “Birming- 
ham plan” at Birmingham General Hos- 
pital. Bj”^ cooperation with one of the 
major aircraft producers, a branch shop 
of the company was set up in con- 
junction with the hospital. Selected 
convalescent patients, under careful super- 
vision and specially trained foremen, 
actually worked on a limited scale in the 
production of aircraft parts, receiving 
regular wage scales for their labor. It 
had a great morale building effect as 
these handicapped men were able to 
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see a practical demonstration of their 
employability, indeed took home in cash 
the fruits of the demonstration. Though 
this approach has been an interesting 
one, it has remained in an experimental 
stage. 

Recreation is provided systematically. 
Entertainment is obtained through the 
Red Cross and other local agencies, and 
sho\YS are played both in the hospital 
auditorium and by smaller units in the 
wards themselves. Moving pictures also 
are brought to the wards, especially 
through the use of new automatic ma- 
chines, which require little attention, 
and are moved as a unit with incor- 
porated screen, needing only a slightlj^ 
dimmed light. Patient participation in 
amateur entertainment is encouraged. 

Finally, the guidance process started 
with the patient’s admission is con- 
tinued throughout his stay. Counselors 
check on his participation and answer his 
new questions. Testing services are offered, 
both for interests and abilities. Occupa- 
tional counselling is an important part 
of the program. When the patient receives 
his final interview and is directed to the 
various civilian agencies that exist for 
his aid, a great deal has already been 
accomplished in speeding adjustments to 
illness or injury, and his social and mental 
adaptations to a handicap, if one will 
remain. 

The use of such methods, as those 
described in making the process of con- 
valescence a more eventful one rests on a 
basis of physiological and psychological 
considerations which is continually ex- 
panding and becoming more sound. There 
has been a lag in the establishment of 
conclusn'^e scientific evidence of the value 
of reconditioning activities because of the 
nature of the subject. The field developed 
under the stress of war, and it was not 
possible to conduct carefully controlled 
studies in the press of urgent needs. 
Further, the matter is difl'erent, for ex- 
ample, from the testing of a new drug. 
^^^ilen sulfonamides or the new anti- 


biotics appeared on the scene, it was a 
relatively simple matter for application 
of the scientific method. Animal experi- 
ments could be performed. Alternate cases 
could be treated by two methods, using 
subjects from a relativel}’- homogeneous 
population. End points are clear. Or- 
ganisms disappear, temperature descends. 
Conclusions can be drawn rapidly. How- 
ever, in the evaluation of reconditioning 
methods, considerations are more com- 
plex. Too many other factors affect the 
length of convalescence. Objective criteria 
for such intangibles as personality adjust- 
ments are difficult to find and appl3^ 

Nevertheless, certain things became evi- 
dent to workers in the field. While results 
could not be measured in terms of daj's or 
personalities saved, some facts became 
obvious. An amputee who was subjected 
to intensive ph^'sical training and educa- 
tion in the use of his prosthesis was able 
to perform more tasks with it than an 
amputee who was simply given a pros- 
thesis and a few perfunctor\" instructions 
for its use. Likewise, the amputee who 
received intensive guidance and explora- 
tion of his occupational possibilities was 
much better able to adapt to his new 
situation in a favorable manner than the 
patient who did not receive these advan- 
tages. Pneumonia patients who received 
definite graduated phj'sical training in 
the hospital were returned to full dut}' 
faster and better able to carrj^ on than 
those who simplj- sat around the wards 
for a few daj'S after an arbitrarj^ period of 
complete bed rest. 

Recentl}"^ there has been a growing 
interest in the phj'siological basis for 
reconditioning activities.® In 1944, a whole 
series of articles appeared on the abuse 
of rest in various aspects of medical 
practise. Bed rest has been found b}’ certain 
observers to have an effect upon vital 
metabolic processes, such as the utilization 
of carboh^^drates.® Circulator}' stasis asso- 
ciated with bed rest has been incriminated 
as an etiological factor in thrombophlebitis 
and phlebothrombosis, with the subsequent 
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dangers of embolization. Calcium excre- 
tion increases and results in osteoporosis 
with increased incidence of urinary cal- 
culi during prolonged bed rest. Earlj^ 
ambulation following major operative pro- 
cedures is becoming increasingly popular.^ 
Now clinical observations are being made 
breaking aAvay from orthodox thinking 
about the significance of rest. Of interest 
is a recent article from an AAF hospital 
suggesting that complete bed rest may 
not favorably influence the course of 
rheumatic fever, if judgment is based upon 
the patient’s subjective complaints rather 
than upon the usual criteria.* 

Under the stimulus of the Baruch 
Committee on Physical Medicine, a new 
body of basic study is arising concerning 
the metabolism of resting subjects. For 
example, what is the effect of rest on tonus 
of the muscular and circulatory sj'^stems? 
There is no doubt that peripheral cir- 
culatory tonus is altered and becomes 
more unstable during prolonged bed rest. 
After a period of bed rest, which need 
not be overly prolonged, resumption of 
erect posture and limited activitj’- is 
associated with asthenia, easy fatigability, 
sweats and flushes, near-syncopes, which 
manifest unstable peripheral circulatory 
conditions. Effects on rest on cardiac 
output over long periods are less well 
known than the acute changes. 

Application of reconditioning principles 
to voluntary hospitals has been suggested 
only recently. Lessons have been drawn 
from military e.xperience in reconditioning* 
as well as from more theoretical considera- 
tions.^* In the former instance, GAvynn rec- 
ommends extensive administrative changes, 
with establishment of a reconditioning 
service on the same professional level 
as the surgical and medical services. He 
also recommends facilities based, like 
the administrative suggestions, upon his 
militarj’’ experience. Such a program would 
be effective and complete and, in a large 
civilian hospital with suitable patient 
population, would certainly make an ex- 


cellent basis for an effective program. 
However, it is suitable for operation only 
on a large scale, and a hospital of more 
than 1,000 beds would be. required to 
permit economical operation of manj’- 
features. Small hospitals cannot hope to 
afford space or monej’- for gymnasium 
and swimming pool. In military hospitals, 
pre-vocational shops often included print- 
ing, radio, jewelry, woodwork, mechanic 
and welding shops, photographic labora- 
tories, classrooms and business machines. 
For men in rural areas, gardens and 
scientific farming experiments were con- 
ducted. An approach of this type is 
not practical for small hospitals or for 
many large ones under present circum- 
stances. Furthermore, the natui-e of the 
patient populations varies considerabl}' 
in civilian hospitals from that found in 
militarjf institutions. Special problems are 
introduced by the wide age spread from 
infancj'- to old age and bj’- the var3ung 
ratio of acute cases. 

Nevertheless, the need for a scientific 
and humanistic approach to convalescence 
management exists, and new methods 
must be devised for application of re- 
conditioning methods to civilian medicine. 
It is onlj’' a relatively' short time since 
the concept of preventive medicine became 
prominent, but the profession now recog- 
nizes its deep and important responsibilities 
in this regard. The phy^sician has a moral 
responsibility'^ to his patients, not only' 
during acute illness but at all times. He is 
responsible before illness or injury' for 
hygiene and prophy'laxis. He is responsible 
likewise during the period of recovery' for 
convalescence to be managed efficiently' 
and to the patient’s best advantage. 
When the patient lies in bed desperately 
fretting at his idleness, reading comic 
magazines or “true story” magazines, 
wondering at the comments passed by' 
the staff on rounds in his presence, the 
responsibility of the profession for that 
patient’s welfare is not being discharged. 
We all know that this situation occurs 
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all too often in the hospitals of the present 
time. 

The reason for this situation is not 
obscure. New therapeutic measures permit 
much more effective definitive treatment 
of disease and injury. Attention has been 
focussed on penicillin, streptomycin, tho- 
racic surgery and other dramatic measures. 
Specialization has proceeded to a point 
where the average phj'sician too often 
sees the patient as one organ s^^stem with 
an appended soma and psyche. 

The Baruch Committee on Physical 
Medicine has taken the lead in developing 
the ideas of reconditioning and rehabilita- 
tion for application to civilian situations. 
In a recent report," the Subcommittee 
on Civilian Rehabilitation Centers, under 
the chairmanship of Dr. Howard A. 
Rusk, formerly Chief of the Army Air 
Forces convalescent rehabilitation pro- 
gram, defined the needs for rehabilitation 
activities on a community level, and 
presented a carefully thought out plan 
for the establishment of model centers. 
However, the concept should be extended 
from the emphasis on community re- 
habilitation of handicapped individuals 
to the application of scientific convales- 
cence management principles to the volun- 
tary hospitals. 

It is possible for a hospital of 250 to 
500 beds to introduce many of the more 
essential features of planned convalescence 
for its patients without incurring un- 
reasonable costs in terms of space, per- 
sonnel or money. Starting at the beginning, 
it would be a simple matter for hospitals 
to issue routinely to patients upon admis- 
sion a small but attractive brochure 
describing the hospital routines and the 
opportunities and facilities afforded the 
patient. Guidance functions could be 
considerably improved by enlarging the 
paid social service staff', bringing the 
worker into closer contact with the pa- 
tient. Workers should be assigned specific 
wards, and visit their wards at specified 
times, learning to know the patients’ 


American Journal of Surgery ^39 

problems and taking the initiative in 
supplying needed counsel. 

In most hospitals, recreation is on a 
very rudimentary level. An auditorium 
is useful, and most hospitals have them, 
but much can be done right on the wards. 
Few hospitals at present make the maxi- 
mum use of community agencies which 
can provide entertainment. Local enter- 
tainment emploj'ers as well as local unions 
have often proved very profitable sources 
for cooperation with military entertain- 
ment programs and should be explored 
for civilian voluntary hospitals as well. 
The new compact units previously de- 
scribed make possible a schedule of ward 
moving pictures with minimum effort. 
In hospitals for chronic diseases, more 
use could be made of excursions to points 
of interest for ambulatory patients. 

Educational institutions in the vicinity 
of hospitals usually are willing and glad 
to arrange educational opportunities for 
patients at the hospitals. Often instruc- 
tors are willing to give lectures or to 
conduct practical classes. Full utilization of 
community resources is rarely found at 
present. It could be achieved through 
existing agencies with small effort by 
better liason mechanisms. 

On the basis of Army experience, two 
occupational therapists could account for a 
basic program in a hospital of 500 beds. 
Scheduled ward visits with carts equipped 
to carry tools and materials could afford 
facilities for many prescription cases as 
well as constructive diversion for many 
others. A small room for storage and 
preparation, and another for treatment of 
prescription cases would make possible 
the initiation of a program which in most 
hospitals would constitute a real advance. 

Many hospitals are already’- equipped 
with public address systems channeled 
to each ward, and often to each bed. 
Often these are used merely for page 
systems, or to “pipe in” standard radio 
broadcasts. Yet these channels offer a 
wonderful opportunity for educational 
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programs and morale building activities. 
Besides the obvious music education, there 
are possibilities for language instruction, 
for talks on science, art, readings of 
poetry, talks on current events and other 
educational features which can serve to 
interest the patient in recovery and life. 

One physical training instructor could 
care for approximately six to eight large 
wards daily, bringing the bed and ambula- 
tory patients a planned and adapted pro- 
gram of exercise such as been previously 
suggested. A small room could be adapted 
for use in jircscribed corrective exercises. 

These suggestions arc intended only 
as an indication of the possibilities for 
application of the new approach to 
convalescence. The chance for using 
individual initiative and ingenuity in de- 
veloping inexpensive opportunities for the 
patient is endless. 

These suggestions have been directed 
at the small hospital, but the concepts 
also bear application to the practise of 
medicine in the oflicc and the home. The 
basic need is for the recognition bj- 
physicians that we arc a long way from 
the discharge of our responsibilities when 
we lose interest at the moment the ap- 
pendix comes out or the fever breaks. 
The physician must be concerned with 
the speed and efficiency with which his 
home-ridden patients arc returned to 
useful social occupations. Hospitals can 
do nothing, even with the best of facilities, 
unless the physicians understand the reason 
for convalescence management and sup- 
port its use. Basic research must be done, 
and new concepts and technic will emerge. 
The beginning must be made by education 
of the medical profession to one simple 
fact: Your job isn’t done until your pa- 
tient’s on the job. 


SU.MMAKV 

t. A brief description is presented of 
the reconditioning activities developed 
in the armed forces. 

2. Indication is made of the rationale 
for such ])rogram. 

3. Possibilities arc described for applying 
the principles of convalescence manage- 
ment to civilian hospitals. 

4. The physician is described as having 
a permanent responsibility to his patients, 
before illness and injury for prevention, 
and after illness and injury for ellicicnt 
convalescence and rehabilitation. 
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EVALUATION OF COMMON PROCEDURES IN 
MAMMAPLASTY AND A NEW TECHNIC 


Else K. La Roe, m.d. 

NEW YORK, NEW YORK 


D uring and after the last World 
War there was a widespread popu- 
lar curiosity concerning most of the 
sciences, particular!}^ regarding subjects 
hitherto taboo or little known. The public 
interest, for example, in reconstructive sur- 
ger}" was heightened. The weakening of the 
Mrs. Grund}’ attitude of mind and the 
developments in reconstructive surgery, 
especially mammaplasty, were largely re- 
sponsible for the present day increase in 
mammaplastic surgery. 

An evaluation of the common teclmics 
seems necessary. These are: (i) Mamma- 
plasty with free transplantation of nipple 
and areola; (2) two- and more-stage mam- 
maplasties; (3) transposition (“buttonhole 
methods”); and (4) resection with trans- 
plantation of nipple and areola. 

MAMMAPLASTY WITH FREE 
TRANSPLANTATION OF 
NIPPLE AND AREOLA 

This technic was first described^ in 
1921 and published- in 1922 by Thorek. 
Dartigues® in Europe advocated the 
Thorek method. Axhausen'* compared 
mammaplasty with free transplantation of 
nipple and areola to Lotsch’s® technic (pub- 
lished in 1923). Weighing the advantages 
and disadvantages of the Lotsch transpo- 
sition method and its possible complica- 
tions (necrosis of nipple and areola) 
Axhausen discussed the Thorek technic, 
but was doubtful of the “take” of the 
freely transplanted nipple. Maliniac® chal- 
lenged the possibility of “take” in a freely 


transplanted nipple. “The 'take’ of a freely 
transplanted nipple,” he wrote, “is tech- 
nically impossible, as the ducts and muscle 
fibres will unavoidably slough.” He came 
to the further conclusion that: “Mamm- 
ectomy, as a plastic method for benign 
hypertrophy, is a crippling procedure in- 
jurious to the phj'sical and mental health 
of the patient.” 

Thorek," in rebuttal to this contention, 
furnished “indisputable histologic proof of 
successful taking of transplanted nipples, 
and the histologic presence of muscular, 
ductal, nervous, glandular and other nor- 
mal components of the nipple.” Thorek’s 
re-emphasis of mammaplasty with free 
transplantation of nipple and areola popu- 
larized the technic. 

Today certain indications for mamma- 
plasty are widely accepted but two im- 
portant factors have been given little 
consideration, for example, (i) A statistic 
survey of women operated upon for hyper- 
trophy of breasts showed a ratio of 300 
women at the age of sexual maturity to 
2 women who underwent the operation 
after menopause. (2) During the last few 
years there has been a change in the age 
incidence of women undergoing reconstruc- 
tive surgery of breasts. Prior to World War 
II the average age of women desirous of 
having a mammaplasty performed, ranged 
from the thirtieth to the fortieth 3fear. A 
woman “disfigured” by childbirth and 
nursing usually postponed the operation 
until the children were no longer infants. 
At the present time the average age of 
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Fig. I. A'lilk secretion from both nipples three weeks after 
mammaplasty (slanting technic). 


prospective patients ranges between the 
twentieth and thirtieth year. 

This incidence is explainable on the fol- 
lowing basis : Women whose husbands were 
serving overseas decided (without consent 
of the husband) to undergo the operation. 
Women acquired independent incomes 
through work in war plants. They wanted 
to appear to the best advantage to the 
returning husband. The question of pos- 
sible pregnancy rendering a mammaplasty 
inadvisable no longer required an answer. 
Reports of “miraculous achievements” in 
plastic surgery reached circles hitherto un- 
familiar with the specialty. The competi- 
tion of “sweater girls” and “pin-up girls” 
opened a frank discussion of breast con- 
tours. The pictures of South Sea Island 
beauties with conic breasts challenged 
the figure consciousness of “the girls left 
behind.” Magazine articles on sex hor- 
mones still furthered figure consciousness. 

Infant nursing, as is manifest to every 
one, is becoming more and more a lost art. 
Today some pediatricians favor the “milk 
formula” and often discourage healthy 
women from even attempting to nurse their 
baby. Esthetic considerations often enter 
here. The growing knowledge of the “milk 
factor” in development of neoplasms may 
perhaps justify the attitude of the pedi- 
atrician. It is also known that the milk 
producing function of hjqjertrophic breasts 
is almost nil. 

The subconscious maternal instinct, of 
course, is unchangeable. One of the main 
questions asked by young women contem- 


plating plastic repair of hypertrophic 
breasts, is invariably repeated as follows: 
“Can I nurse a baby after a ‘breast 
plastic’”? And then hesitatingly: “If I 
want to, or if my doctor will let me.” 

The physiologic function of the breast 
(production of milk and its passage through 
the mammary ducts) is rendered impossible 
by all procedures which disconnect the 
mammarj'^ ducts within the nipple from 
the excretorj'^ ducts of the underlying acini. 
Even though “indisputable proof” has 
been furnished of the presence of muscular, 
ductal, nervous, glandular and other nor- 
mal components of the nipple, the milk 
ducts leaving the acini (if any remain) can- 
not be reconnected with the ducts of the 
freely transplanted nipple. No surgical pro- 
cedure can accomplish this reunion. 

From the theoretic viewpoint, each 
mammary duct within the freel}^ trans- 
planted nipple can be kept open by inser- 
tion of fine tantalum wires. connection 
with the corresponding excretory ducts of 
the underljdng acini, the restoration of 
physiologic function is imaginable but tech- 
nically impossible. Practically, however, 
the ducts of the acini can hardly be de- 
limited during surgical procedures. Fur- 
thermore, from the theoretic viewpoint, 
the search for excretory ducts of the acini 
would take even the experienced surgeon 
many hours. The direction of the residual 
breast tissue after resection differs, more- 
over, from its original position, depending 
on the resection procedure used. 

Thorek’s term “mammaplasty with free 
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Fig. 2, Same patient as in Figure i ; lateral view. 


transplantation of the nipple” and 
Maliniac’s “mammectomy with free trans- 
plantation of the nipple” have dissimilar 
meaning from the surgical viewpoint. In 
his first publication in 1922, Thorek- de- 
scribed “mammectomy” and not “mamma- 
plasty.” In his publication in 1945" Thorek 
revised his technic, to wit; “. . . after re- 
section of the breast substance to the 
desired extent. . .” This implied “mamma- 
plasty” with preservation of some breast 
tissue. He concluded; “The ideal results 
one aims to accomplish in plastic recon- 
struction of the breasts . . . they must 
be able to function (endocrinologically). 
Enough tissue is left behind in a properly 
performed reconstruction operation to as- 
sure endocrine function.” The statement 
that “the newly reformed breasts must be 
able to function (endocrinologically^) ” must 
be evaluated as to its validity. 

What is the endocrinologic function of 
the breast? The female breasts are con- 



Fig. 3. Complete necrosis of left nipple and in- 
complete necrosis of the left areola after trans- 
position with resection of subcutaneous fat and 
lower pole of parenchyma. During subsequent 
pregnancy galactocele developed. 

sldered skin glands containing fatty, con- 
nective and alveolar tissue. The mammary 
ducts, terminating in the nipple, are the 
ultimate exits of the excretory ducts of the 
acini. In the beginning of the menstrual 
cycle connective tissue responds to the 
stimulus of estrogens, while later prolifer- 
ation of acini takes place through hormonal 
influence of the corpus luteum. Both tissues 
furthermore respond indirectly to hor- 
monal stimuli of the hypophyseal and ad- 
renal cortex glands. 

The hormonal influence of the thyroid 
gland on the breast has been proved by 
administration of thyroid preoperatively 
solely for deficient milk secretion. (It is 
commonly known that the thyroid gland 
often becomes enlarged during pregnancy 
and returns to normal size after childbirth.) 
The breast, during pregnancy, similarly 
affects the adrenal gland as is shown by the 
increase of pigmentation within the areola. 

From the aforementioned facts it can 
logically be deduced that the breast during 
pregnancy, either directly or indirectly, 
exerts a hormonal stimulus on other endo- 
crine glands. 

A theory has been propounded to the 
effect that breast tissue proper is an endo- 
crine gland, producing a hormone which re- 
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Fig. 4. Unsatisfactory cosmetic result 
after two-stage mammaplasty. (First 
stage: transposition of nipple and 
areola with resection of subcutaneous 
fatty tissue; second stage: rcscetion 
of parenchyma and e.xccss skin in 
submammarj’ folds.) 

influences the hormonal cycle. All scientific 
reports in support of this theory are based 
on experimental work carried out on 
animals. 

Geschickter® refers to the endocrine 
function of the breast as a one-sided re- 
sponse (connective and alveolar tissue) to 
the influence of ovarian, corpus luteum, 
and indirectly, hypophyseal and adreno- 
cortical stimuli. 

The following case history appears to 
add biologic and physiologic significance 
to the endocrine character of the breast: 

A. H., thirty-two years of age, a white 
housewife, who had a normal childbirth 
ten years previously, suffered from hyper- 
trophic pendulous breasts. She attributed 
alienation of husband’s affection to this 
deformity. Mammaplasty was performed 
with the slanting technic. Metrorrhagia oc- 
curred immediately following return from 
the operating room. Menstruation lasted 
five days. The post-surgical period was un- 
eventful. Three weeks after mammaplasty, 
milk secreted from both nipples. The sub- 
sequent menstrual period occurred four 
weeks after mammaplasty. Milk secretion 
ceased with the appearance of menstru- 


Fig. 5. Same patient after tr.ansplan- 
tation of nipple and areola with 
resection of parenchyma (slanting 
technic). 

ation. (I have frequently observed that 
metrorrhagia occurs subsequent to mam- 
maplasty. This can be considered as evi- 
dence of the endocrine nature of the breast 
itself. Admittedly, metrorrhagias fre- 
quently occur following any surgical 
intervention.) 

A great number of patients suffer from 
metrorrhagia following mammaplasty. Sur- 
gical intervention apparently stimulates 
breast tissue to act as an endocrine gland. 
This stimulation primarily involves the 
menstrual cycle. In the particular instance 
previously mentioned surgical intervention 
furthermore stimulated the hypophyseal 
gland and its galactogenic hormone. 

Surgical intervention, therefore, can be 
considered a hormonal stimulus similar to 
that of pregnancy. The stimulated breast 
tissue acts as an endocrine gland. This fact 
is of transcendent importance in regard to 
mammaplasty. The question may well be 
asked: How will the remaining mammaiy 
tissue function (endocrinologically) in ex- 
amples of mammaplasty with free trans- 
plantation of nipple and areola? (In 
“mammectomy” resulting in breast-like 
formations of fatty and skin tissue, the 
hormonal stimuli will not find responsive 
tissue.) 
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Fig. 6. Transposition of nipple and areola with 
resection of subcutaneous fatty tissue. (Note 
distortion of nipple and areola by traction of 
unsuspended parenchyma.) 

Residual breast tissue responds to hor- 
monal stimuli. These stimuli, once estab- 
lished during adolescence, continue during 
sex maturity. It is commonly known that 
many women before menstruation com- 
plain of drawing sensations, swelling of the 
breasts and sometimes even a slight dis- 
charge from the nipples. 

When pregnancy occurs hormonal stim- 
ulus is increased. The breast connective 
tissue proliferates, the acini enlarge in size 
and increase in number, and under the 
additional influence of galactogenic hor- 
mones, milk is produced and finally ex- 
creted through the mammary ducts. 

I have never observed breast changes 
during pregnancy after mammaplasty Avith 
free transplantation of the nipples. But it 
is germane to report on two patients, seen 
in consultation, in whom pregnancy oc- 
curred after mammaplasty with subse- 
quent necrosis of nipples. 

CASE REPORTS 

Case i. P. G., a twenty-two year old white, 
plump woman, married, had followed a rigorous 
diet of black coffee and cigarettes because her 
husband insisted that she become “stream- 
lined.” He was soon proud of her new silhouette, 
but disliked contours of her breasts wliich were 
disproportionate to her newly acquired con- 
tours. Mammaplasty was performed according 
to the modified Lexer-Kraske technic. Possibly 
due to secondary anemia, post-surgical compli- 



Fig. 7. “Pancake-breast” resulting from transpo- 
sition of nipple and areola with resection of 
parenchyma. Note extensive scars in submam- 
mary folds. 

cations — necrosis of both nipples and areolas — 
developed. After this marriage ended in divorce, 
the patient married again. The second husband 
insisted she become pregnant. Complications 
started during the third month of pregnanejx 
The patient complained of drawing pains in 
both breasts. Milk abscesses developed at the 
end of the fourth month. Surgical intervention 
was urgent. Additional milk abscesses devel- 
oped and were treated surgically. At various 
periods artificial termination of pregnancy was 
contemplated, but the husband objected. Milk 
abscesses became more numerous and further 
surgery was found exigent. At the end of the 
eighth month albumin was found in the urine in 
increasing amount, and finally a cesarean oper- 
ation Avas performed AA'ith blood transfusions. 

Case ii. L. F., a thirty-tAvo year old Avhite 
Avoman laAvyer, suffered from enormous hyper- 
trophy of both breasts. She Avas engaged for 
seA’en years but refused marriage because she 
AA-as conscious of her deformity. Mammaplasty 
AA'as performed (Lotsch transposition Avith re- 
section of subcutaneous fat and loAA-er pole of 
parenchyma). Primary healing of the right 
breast took place and there AA as a satisfactory 
cosmetic result. The left breast dcA^eloped 
bluish discoloration Avith subsequent necrosis 
of nipple and areola. ScA-eral months later a 
secondary correction of the left nipple Avas per- 
formed by forming an artificial protuberance 
AA'ith subsequent tattooing. The patient mar- 
ried soon thereafter and became pregnant. At 
the beginning of the third month she com- 
plained of a draAA'ing sensation in the left breast. 
In the fourth month a cyst-like formation ap- 
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Fig. 8. a, skin, incision around areola; Fig. 9. Undermining of en- 
B, arc-like skin incision to site of tire skin covering breast, 
new placement of areola; c, vertical 
skin incision from middle areolar 
area to lowest margin of breast. 



Fig. 10. Removal of wedge-shaped seg- 
ment of breast tissue in upper quadrant 
of breast. 


peared in the lower outer quadrant of the same 
breast. No chills, temperature or redness of skin 
occurred. Aspiration showed milky, butter-like 
contents. Diagnosis: galactocele. 

Consultation was carried on with several 
specialists who concluded that roentgen-raj^ 
treatment was preferable to surgery. Six treat- 
ments were given following aspiration. Two 
weeks after the last roentgen-ray treatment the 
axillary glands became enlarged and sensitive. 
Ljmiphedema developed in the left arm without 
response to treatments. A spontaneous mis- 
carriage occurred at the end of six months. 
There was a discharge from the right nipple for 
abovit six weeks with a drawing sensation in 
the left breast; the enlarged lymph glands in 
the left axilla and lymphedema of the left arm 
subsided in two weeks. The patient refused a 
second pregnancy, but developed a serious psy- 
chotic condition which was successfully over- 
come by adoption of a baby. 

It may reasonably be argued that the 
histologic and pathologic pattern of breast 
tissue differs in examples of necrosis of 
nipple and areola from that of freely trans- 
planted nipple and areola. Necrosis of the 
nipple nearly always involves destruction 
of underlying ducts, acini and connective 
tissue. Scar tissue often includes excretory 
ducts. Chronic mastitis in the adjacent area 
is not infrequent. 


In the physiologic sense the condition 
present after mammaplasty with free trans- 
plantation of nipple and mammaplasty fol- 
low'ed by necrosis of the nipple is the same. 
There is no outlet for the galactophorous 
ducts. The danger of hormonal stimulation 
as such and the increased stimulus during 
pregnancy and lactation is similar to that 
described in the previously mentioned case 
histories. 

Mammaplasty wdth free transplantation 
of nipple and areola, performed on any 
xvoman during sex maturitj^ as advocated 
by Thorek and others, in my opinion, is 
dangerous and in contravention of modeim 
concepts of hormonal physiology. 

If hysterectomy wdth oophorectomy has 
deprived a woman of her gestatory func- 
tion, or if mammaplasty is desired after 
menopause, the operation with free trans- 
plantation of the nipple may be considered. 
If during hysterectomy part of the ovaries 
remains, the residual breast tissue after 
mammaplasty wdth free transplantation of 
the nipple is still susceptible to hormonal 
stimuli. 

Mammaplasly ivith free transpla7itation of 
nipples is definitely contraindicated Jor all 
ivomen ivbose sexual maturity is not ended. 

The differentiation between true hyper- 
trophy (during the onset of adolescence or 
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Fig. u. Author’s slanting technic for hypertrophic pendulous 

breasts. 


early pregnancy) and excessive adiposity 
of the breast is important from the view- 
point of causative factors. But the surgical 
approach has no relation to the diagnostic 
differentiation. The surgical aim must be 
elimination of physical and mental suffer- 
ing. “ Mammectomy,” comprising the re- 
section of all breast tissue and formation 
of a breast-like appearance (consisting of 
fatty and skin tissue) is the simplest sur- 
gical technic. But “mammaplasty,” with 
preservation of the smallest amount of tis- 
sue, able to respond to hormonal stimuli, is 
unsuitable for the aforementioned reasons. 

Another important consideration is the 
danger of tissue damage induced by the 
response of residual breast tissue to hor- 
monal stimuli after mammaplasty with free 
transplantation of nipple and areola. It 
must ever be borne in mind that tissue 
damage is considered today as an importayit 
factor in the development of neoplasms. 

TWO- AND MORE-STAGE MAMMAPLASTIES 

The grave complication of necrosis of 
nipple and areola in mammaplastic pro- 
cedures was realized early in the history of 
reparative surgery. After Kraske® described 
his basic method of breast reconstruction 
with resection of breast tissue and trans- 


plantation of nipple and areola, many sur- 
gical complications were reported. Various 
suggestions were offered to eliminate the 
possibility of such complications. 

In 1929, Schreiber^® described a two- 
stage surgical procedure. In the first stage, 
resection of breast tissue with transplanta- 
tion of attached nipple and areola, was 
carried out in the upper half of the mam- 
mae; in the second stage, after an interval 
of at least four weeks, glandular tissue was 
resected in the lower half of the breast and 
skin was adjusted to the new contours. 

The two-stage operation was adapted by 
a number of surgeons because: (i) It pre- 
served the blood supply by resection, in 
one stage, of a relatively small amount of 
breast tissue; (2) it preserved the sub- 
cutaneous arterial plexus which supplies 
nipple and areola; (3) it prevented shock 
following prolonged operating time and 
consequent prolonged tissue exposure, and 
(4) it prevented tissue necrosis by concen- 
tration of arterial blood supply in a limited 
area. 

The same considerations were kept in 
view in another two-stage approach; the 
correction of one hj’^pertrophic pendulous 
breast at a time, and a repetition of the 
procedure on the other breast after an 
interval of at least four weeks. 
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'I'lie following; case historie.s ;ire [Jerhaps 
of intcre,st : 

CASH !u:roins 

C.\su I. A. .M., a lucnty-fivc yc.ir old niiite 
woman, unmarried, Nvliose previous lustory is 
irrelevant, enlisted in the WAGS. She wa.s 
always conscious of overdeveloped breasts and 
became more so in rejjard to the disproportions 
in a tight-fitting uniform. 'Ihe surgeon sug- 
gested reconstruction of tlie rigivt breast, to i)e 
followed four weeks later by that of left Ijreast. 
■Mammaplasly of tlie right breast w.as per- 
formed. The post-surgical period was unevent- 
ful. The result was satisfactory from a surgical 
and cosmetic viewpoint. The patient recpiested 
a second operation in a montli but was then 
informed tliat pliysician was ill and could not 
perform a second operation before at least six- 
months. She resumed her military duties ever 
conscious of artificial asymmetry of her breasts, 
which she could conceal only by placing cotton 
pads over the reduced breast and scpicczing 
the unoperated breast into a tightly fitting 
brassiere. SIic received orders for overseas duty 
before the surgeon resumed his practice. Slic 
remained overseas for two years, acutely con- 
scious of her deformity which she could not 
conceal from lier associates under primitive 
camp conditions. The patient developed a 
psychoneurosis which she tried to overcome by 
meritorious war work. When she returned from 
war, she consulted another surgeon. Despite 


the .•^■(•(‘^•ful outcome of the lirM o{)eration, 
her inferiority complex and emotional reaction 
destroyed her conlidence in the .surgeon uiio 
perfi>rme<l the fir.st operation. 

C\Sf. II. J. D., a lueiuy-eight year old 
white uoman, who w;is ;i professional nuKlel, 
wore tight brassieres with resultant prolapse 
of both breasts. When strapless bathing suits 
and evening gowns became fashionable her pro- 
fe,ssional earning capacity was reduceti because 
of her pendulous breast eondition. On consulta- 
tion with a surgeon she was adviserl regarding 
the safety of a two-stage oireration. 1 he lirst 
operation was successful from a surgical view- 
point. (Incomplete resection of parenchyma in 
iroth upjjer breasts with transplantation of 
nipple and areola.) The patient was eager to 
return for a second operation. Unfortunately, 
'her mother became ill and her earnings were 
spent in payment of hospital bills. Finally, she 
lost her job and was unable to hide her massive 
breasts even with clever contraptions. Keo- 
nomie cireumstances worsened and tlie patient 
could not undergo a second operation. Five 
years passed until the patient saved enough 
money to pay the necessary expenses of a sec- 
ond operation. 

Joseph” introduced an additional pro- 
cedure — a three-stage inainniaplastv — in 
order to prex'ent interference with the 
blood supply of the nipple and areola. In 
the lir.st operation he resected a small 
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Figs. 15, i6and 17. a, skin suture beginning at lowermost part of initial vertical incision; 
B, mattress suture, connecting uppermost point of vertical skin suture with lowest 
part of areola; c, redundant skin overlapping areola, following the insertion of mat- 
tress suture; excess skin is subsequently removed, d, final skin suture circumscribing 
areola. 


amount of skin, subcutaneous and breast 
tissue above and below the nipple of one 
breast; in the second operation the same 
procedure was carried out in the other 
breast; in the third stage, about two 
months later, the excess tissue of the 
lower breasts was resected and the skin 
adjusted in the sub-mammary fold. 
(Maliniac^- repeatedly emphasized the pre- 
vention of complications by a two-stage 
mammaplasty.) 

The contraindications to two- or more- 
stage mammaplastic procedures are: (i) 
psychologic, (2) economic, and (3) esthetic, 
at times. 

It is obvious that a healthy person dis- 
likes to undergo a surgical operation. A 
woman suffering from hypertrophic pendu- 
lous breasts, however, will submit to one 
operation in order to have the deformity 
corrected. But the sug estion of a two- 
stage operation is discouraging and de- 
pressing. If she finally accepts the surgeon’s 
advice concerning a two-stage mamma- 
plasty, her psychosomatic condition may 
impair the primary healing. The possible 
shock produced by a second anesthesia 
within a short period makes her relatively 
unsafe for surgery. 

The economic aspect of a two-stage 
mammaplasty is of equal importance. 
When only women of leisure and wealth 
underwent mammaplastic corrections. 


neither time nor money interfered with the 
surgeon’s plans. Today, the average woman 
desiring mammaplastic reconstruction 
comes from a different stratum of society. 
She is usually employed. She is permitted 
a limited absence, and the mammaplasty 
must be completed within a limited period 
on limited finances. A second hospital ex- 
pense often renders the desired “breast 
plastic” impossible. A second leave of ab- 
sence may result in the loss of her job. 

The esthetic advantages of a two-stage 
operation are questionable. The surgeon 
who specializes in mamma reconstruction, 
must not only be experienced in that field, 
but truly an artist as well. During and 
after the operation tissue changes take 
place which may vary in different areas 
and in different persons. A retromammary 
or lateral hematoma may form with con- 
gestion. The breast or breasts after the first 
stage seldom regain their final contours 
even after four weeks. This in itself may 
reveal asymmetry. 

Where the term “two-stage mamma- 
plasty” implies incomplete resection of 
both breasts in the first operation, the two 
breasts may present an as^mimetric adjust- 
ment at the time of the second operation. 
The final result will be esthetically 
unsatisfactory. 

In all examples of true hj-pertrophy or 
hypertrophic pendulous breasts ol enor- 
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Fig. i 8. Virginal hypertrophy (four- 
teen-year old patient). 

mous volume a two- or more-stage oper- 
ation should be seriously eonsidered as the 
procedure of choice. But where a medium 
degree of prolapse is present (the umbilical 
level may be considered as a dividing line) 
a one-stage operation can be performed 
successful!}’’ if hemostasis is thorough and 
infection avoided, and proper time-saving 
surgical procedures are utilized. 

TRANSPOSITION OF NIPPLE AND AREOI.A 

(“buttonhole” methods) 

In 1923, Lotsch® described a technic of 
transposition of nipple and areola in which 
they remained connected with the under- 
lying breast tissue and were transposed to 
the recipient area. After a vertical incision 
from the lowest point of the transposed 
areola into the submammary fold, addi- 
tional skin wedges were resected on both 
sides of the vertical incision. Nipple and 
areola were therefore transposed into the 
desired location and prolapse of the skin' 
was eliminated. No suspension of the breast 
itself was carried out. The entire support 
was based solely on the skin. 

In the slightest degree of prolapse the 
parenchyma situated below the nipple is 
more voluminous than above the nipple. 
Without suspension a new ptosis is brought 
about in a short time. 

In 1928, Lotsch*^ described a second 
transposition technic with simultaneous 
resection of subcutaneous fatty tissue 
along the entire surface of the mammary 


Fig. 19. Same patieat .as in. Figure iS 
after mammaplasty (slanting technic). 

gland. The parenchyma remained undis- 
turbed. The removal of excess skin was 
effected, not onlj^ in the aforesaid manner, 
but by additional resection in the submam- 
mary fold. 

In examples of extreme hypertrophy, 
Lotsch also resected parenchyma by a 
horizontal excision in the lower pole of the 
breast. 

It is evident that transposition of nipple 
and areola without resection of subcutane- 
ous fatty tissue or breast tissue itself is only 
effective in atrophic pendulous breasts in 
which no reduction of volume is required. 

Transposition of areola and nipple with 
simultaneous resection of subcutaneous 
fatty tissue or breast tissue is adequate 
where there is great hypertrophy. 

From the cosmetic aspect the results of 
transposition methods without resection of 
fatty or breast tissue are unsatisfactory. 
The elasticity of the skin being reduced 
prior to reconstruction is inferior to the 
normal tonicity of breast skin. Even by 
slight increase in parenchymal volume pto- 
sis recurs. The result is never permanent. 

When the breast in its entirety is reduced 
in volume, the skin incision in the sub- 
mammary fold e.xtends medially to the 
sternum and laterally at least to the level 
of the transposed areola. The result is the 
so-called “pancake breast,” with scars 
visible medially in a low-cut gown and 
laterally in a bathing suit or “halter.” As 
the horizontal incision does not reunite the 




VouLXXn.No.5 


La Roe — Mammaplasty 


American Journal of Siirgcrj- 


651 



Fig. 20. Hj'pertrophic pendulous 
breasts. 

“Langer skin tension lines,” it cannot fade 
into a mere hairline. 

When ptosis of the breast recurs, after 
transposition with resection, the horizontal 
incision apparently moves upward and be- 
comes wider by being actually drawn apart. 

The parenchyma amassed below the 
nipple, without suspension will “pull” on 
the transposed nipple and areola and dis- 
tort their direction. This distortion is apt 
to cause subsequent sloughing and necrosis 
of transposed nipple and areola. 

RESECTION WITH TRANSPLANTATION 
OF NIPPLE AND AREOLA 

The Lexer-Kraske® method is considered 
the basic procedure in modern mamma- 
plasties. It consists of resection of breast 
tissue, including fatty, connective and 
glandular elements; formation of a nor- 
mally sized breast proportional to the 
general configuration of the patient; sus- 
pension of the newly-formed breast on the 
fascia of the pectoralis major; transplanta- 
tion of nipple and areola in the desired loca- 
tion; resection of excess, and adjustment of 
residual skin to the newly-formed breast. 

In all methods of resection of breast 
tissue with transplantation of nipple and 
areola the most important consideration is: 



Fig. 21. Same patient as in Figure 
20 after mammaplasty (slanting 
tcclmic). 


Which part oj the breast tissue should he 
resected? 

In the original Lexer-Kraske method a 
section of the lower medial parenchyma 
was resected. 

Biesenberger*'* resected the outer half of 
the mammary parenchyma including con- 
tiguous fatty tissue by an S-shaped ex- 
cision, beginning in the axilla and extending 
to the lower pole of the mammary gland 
below the nipple and areola. The advantage 
of the S-shaped e.vcision apparently lies in 
the preservation of blood supply in the 
immediate vicinity of areola and nipple. A 
second advantage is the resection of an 
equal amount of breast tissue above and 
below the nipple. 

The S-resection preserves the internal 
mammary artery, while in even slight de- 
grees of hypertrophy the lateral thoracic 
artery is injured or severed. The perforat- 
ing branches of the intercostal arteries sup- 
plying nipple and areola remain intact. 

After reduction of the breast paren- 
chyma and suspension of the newly-formed 
breast on the fascia of the great pectoral 
muscle excess skin is removed not only by 
wedge excision lateral to the vertical inci- 
sion but by an additional horizontal exci- 
sion within or below the submammary fold. 
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Fig. 22, Asymmetric hypertrophic Fig. 23. Same patient as in Figure 
breasts. 22 after mammaplasty (slanting 

technic). 


The danger of the Biesenberger modi- 
fication, especiallj'^ so in heav}'^, pendulous 
breasts, is the elimination of important 
arterial blood supply and the direction of 
the approximation of remaining breast tis- 
sue. This approximation is accomplished 
by raising the lower lateral to the upper 
medial wall of the residual parenchyma. 
The union is approximately above the in- 
ternal mammary artery. 

Obstruction of the lateral thoracic and 
congestion of the internal mammarj’^ ar- 
teries may impair the blood supply in this 
area. The entire parenchyma is distorted, 
and the excretorj'^ ducts of the acini are 
diverted from their normal directions. Nip- 
ple and areola, too, connected with the 
residual breast, are deranged in order to fit 
the newly-formed breast. 

A second disadvantage of the Biesen- 
berger modification (as in the original 
Lexer-Kraske method) is the removal of 
excess skin within or below the submam- 
niary folds. The skin incision, similar to the 
Lotsch transposition method with resection 
of tissue, reaches medially to the sternum 
and laterally either to the border area of 
the serratus anterior muscle at the level 
of the areola or, if carried out in straight 
horizontal direction, to the lower lateral 
aspect of the thorax. This extended scar is 
not in conformity with modern esthetic 
requirements. 

From the surgical viewpoint, the ob- 
struction of the lateral thoracic artery, the 


distortion of breast parenchyma and de- 
rangement of nipple and areola may induce 
congestion, resulting in sloughing and ne- 
crosis of parenchyma and of the areola and 
nipple. 

Man}^ other modifications of resection 
with transplantation of areola and nipple 
have been advocated. 

AtrrHOR’s TECHNIC 

The two basic aims in mammaplast}’- are: 
(i) surgical safety and (2) satisfactor}!^ cos- 
metic result. Apart from a surgeon’s pos- 
sible ine.xperience and inefficiency failures 
in mammaplasty are due in most instances 
to complications arising during or after the 
operation. 

Manifestly that part of the parenchyma 
should be resected which is subjected to 
the greatest degree of damage. This is the 
breast tissue situated in the upper medial 
quadrant above the nipple. The connective 
tissue within this area loses its elasticity due 
to the steady “drag” of the hypertrophic 
parenchyma. The alveolar tissue degener- 
ates owing to the same cause. The excretory 
ducts are elongated and collapsed. The 
arteries are stretched. The vein valves are 
defective. Superficial venous anastomoses 
appear as heavy cords within the atonic 
skin. Striae are further evidences of the 
■“breakdown” of subcutaneous elastic tis- 
sue. The tymphatics are congested. The 
area in question, weak in its various com- 
ponents, is unsuitable for the formation of 
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Fig. 24. Lateral view. 

a “new” breast, and even more so as a 
base for suspension. The damaged tissue 
carries in itself potentialities of develop- 
ment of neoplasms. For the aforesaid rea- 
sons parenchyma must be resected in the 
upper medial area. 

The internal mammary artery usually 
enters the posterior aspect of the mamma 
in the two and two-thirty (clockwise) area. 
The lateral thoracic artery enters between 
ten and<ten-thirty. Resection of parenchyma 
between these ‘Tigures” does not inter- 
fere with the main blood supply. It will 
definitely eliminate the “weakest” tissue. 

In hypertrophic breasts the skin incision 
encircling areola and nipple is restricted to 
the epidermis. A parallel incision is carried 
out one and one-half inches distant from 
the first and extended to the anterior liga- 
ment of Cooper. The undermining of skin 
is effected by blunt gauze dissection. Undue 
injury to the tissue is avoided and surgical 
bleeding is eliminated. 

Large arteries, of course, must be care- 
fully clamped before surgical severance. 
Thorough hemostasis is an absolute re- 
quirement. When oozing cannot be con- 
trolled by suture ligatures, local use of 
coagulants is advisable. Vitamin K is 
indicated in excessive bleeding during 
operation. 

Where extreme hypertrophy is not ade- 
quately reduced by resection of breast 


Fig. 25. Same patient as in 
Figure 24 after mamma- 
plasty (slanting technic). 

tissue between ten and two (clockwise), 
the resection must be extended medially 
and laterally, depending on the excess 
volume of parenchyma. This additional 
resection should be effected in a slanting 
direction, starting at both walls of the 
separated parenchyma and passing down- 
ward to the extreme border of the area to 
be excised. Bj'- this “slanting technic” 
onl}^ the terminal branches of the internal 
mammary and lateral thoracic arteries 
can be severed, while the main arterial 
trunks remain intact. 

The union of residual parenchyma must 
be firm. Internal and external rows of 
catgut sutures insure complete closure. 
At the same time the desired fullness of 
parenchyma above the nipple is obtained 
by a wider margin of the posterior and a 
narrow approximation of the anterior, 
areas. 

Immediately on suturing areola and 
nipple into the previously excised skin arc, 
they are covered with alcohol-saturated 
gauze. When nipple and areola appear 
“pallid” or “bluish” during the operation, 
repeated alcohol applications produce hy- 
peremia and thereby restore normal color. 

The removal of excess skin is carried out 
on both sides of the vertical incision. The 
symmetric adjustment of the skin covering 


American Journal of Surgery 


La Roe — Matnmaplasty 


Novemder, 1046 


the newly-formed breast is established 
before resection of the skin flaps. 

Subcuticular and intracuticular catgut 
sutures are used for the approximation of 
skin borders. Final skin suturing is begun 
at the lowest point of vertical incision and 
continued upward (silk sutures). 

After the vertical skin suturing is ex- 
tended in length one-quarter of an inch 
less than the distance between the upper 
margin of the breast and the highest 
point of the transplanted areola, a mat- 
tress suture is placed between the last 
vertical suture and the lowest point of 
the areola. 

Skin, now overlapping the medial, lateral 
and lower borders of the areola, is resected 
circularl3c The circumference must be of 
equal distance or slightlj^ less than that 
of the transplanted areola, because undue 
stretching of areola and nipple may impair 
the blood supply. Removal of excess skin 
within or below the submammarjf fold is 
consequently superfluous. 

By resection of parenchjmra in the upper 
and vertical removal of excess skin in the 
lower part of the breast, the inner and outer 
surgical fields do not overlap. 

Primary healing of both fields is secured 
by separate blood suppljc 

The cosmetic appearance following this 
technic is superior to all procedures result- 
ing in extensive submamniarjf scars. 

The patient must furthermore receive 
the benefits of the latest medical advances, 
for example, correct premedication is 
essential. Fortj^ thousand units of penicillin 
are administered intramuscularlj’- three 
hours prior to operation. Ten thousand 
units are given every three hours for three 
daj^s following operation. (Penicillin not 
only prevents post-surgical infections but 
reduces the so-called normal post-surgical 
absorption temperature.) The choice of 
the proper anesthetic and of an expert 
anesthetist are of the highest importance. 
The emotional status of the patient, her 
habits (cigarettes, liquor, sedatives, stimu- 
lants) must be taken into consideration. 
An experienced assistant is of paramount 


importance for a speedy surgical operation. 
In all examples of mammary hypertrophy 
5 per cent glucose in normal saline solu- 
tion is administered intravenously during 
the operation. In post-surgical anemia 
blood transfusions and concentrated liver 
injections are of considerable value for 
general “reconditioning” and primarj-^ 
healing. 

CONCLUSIONS 

1. Mammaplastj' with free transplanta- 
tion of nipple and areola maj’^ be consid- 
ered only after menopause. 

2. Mammaplastj' with free transplanta- 
tion of nipple and areola during sex matur- 
itj' is contraindicated. 

3. A'lammectomjf with free transplanta- 
tion of nipple and areola is a simple and 
safe surgical procedure in true hj'pertrophj’’ 
and in enormous adiposity' of breasts. 

4. A two- or more-stage mammaplast5'- 
is often contraindicated for psychologic, 
economic, and possibl}’^ esthetic reasons. 

5. Transposition of nipple and areola is 
eflective only in atrophic pendulous breasts. 
The result is not permanent. o 

6. Transposition of nipple and areola 
with simultaneous resection is unsatis- 
factorjL The result is not permanent; 
the scars in the submammary fold are not 
in accord with modern esthetic standards. 

7. All transposition methods produce 
unsatisfactorjf and unsightlj'^ results, known 
collectivel^"^ as the “pancake breast.” 

8. Resection with transplantation of 
nipple and areola is surgicallj'^ safe and 
estheticall^f satisfactor^c 

9. Hj^pertrophic parenchjnna must be 
resected in the upper medial part of the 
breast. 

10. When resection between internal 
mammar^'^ and lateral thoracic arteries is 
adequate, no interference with the blood 
supply can occur. 

11. If additional resection of paren- 
chyma is necessarj', the “slanting e.xcision ” 
fully preserves the blood supply of the 
internal mammary and lateral thoracic 
arteries. 
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12. The final skin adjustment is re- 
stricted to the vertical mammary line 
below the areola. 
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Chronic cystic mastitis is believed to be due to relative excess of the 
estrogens, producing abnormal duct proliferative activity. While estrogenic 
treatment has geen generally recommended, it does not seem rational unless 
the dosage is sufficiently large to bring about pituitarj'’ inhibition. 

From “Textbook of Gynecology” bj’’ Emil Novak (The Williams & 
Wilkins Company). 
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M odern war, with the tremendous 
concentration of fire power that 
has been developed on the ground 
and in the air, has decreased the chances 
for survival of the soldier who is exposed 
to it in the front line for any length of time. 
In the infantry units kept in combat con- 
tinuously over any period of time so many 
junior officers were killed that battlefield 
commissions were given to non-commis- 
sioned officers on very frequent occasions. 
These came to be looked upon gloomily as 
being tantamount to a sentence of death. 

The soldier who was hit by a missile and 
survived to reach a hospital in World War 
II, however, had a better chance for sur- 
vival than was the case in any previous 
war. This statement seems to be as true 
for abdominal wounds, with which this 
report is concerned, as it is for wounds in 
general. 

Before World War i, conservative treat- 
ment was generally advised for gunshot 
wounds of the abdomen. In the Civil War 
there were 3690 recorded cases of abdomi- 
nal wounds with a mortality of 90 percent. 
In the Spanish- American ^Var, there were 
forty-four cases reported, of which four 
were operated upon and all four died. Of 
the remaining forty that were treated con- 
servatively, twenty-five died, a mortality 
rate of 62.5 per cent. In the Boer War 
(1900) and the Russo-Japanese War (1904- 
1905), the treatment was b^’’ starvation and 
large doses of morphine. 

Because of such reports, the surgeons in 
the early da3’'s of World War i were of the 
opinion that practicallj'- the onlj’^ patients 
who recovered were those who were not 
operated upon. However, there were some 
reports from ci\fil life that were more 


favorable. Grant, in 1899, collected 253 
civilian cases of gunshot wounds of the 
abdomen in which operation was carried 
out with a mortal it}' rate of 52 per cent.* 

From 1857 to 1893, a series of tables of 
the reported cases of laparotomy done for 
gunshot wounds of the abdomen was com- 
piled by various authors. In the first series, 
compiled by Morton, eighteen of the 
twenty-two laparotomies had been done 
by Americans. Sir William McCormac who 
also published a series of collected cases in 
1S87 perhaps gives a reason for this and 
reflects the British conception of Americans 
of that day when he says that gunshot 
wounds of the intestine are “far from being 
rare in civil practice, especially in America 
where everyone carries a revolver and often 
uses it on small provocation.” Be that as it 
may, the introduction of laparotomy for 
bullet wounds was definitely an American 
contribution to surgery.^* 

Early in the first World' War, Leriche** 
reported that the mortality in abdominal 
wounds with conservative treatment was 
over 80 per cent and advised earl}' oper- 
ation. In 1916, Wallace'^ reported on 1,200 
cases of gunshot wounds of the abdomen 
among the British Expeditionary Forces. 
In this group the mortality of the operative 
cases was 53.9 per cent, not very much 
less than the total mortality of 60.2 per 
cent which included the non-operated 
cases. In 1917, Lockwood and Kennedy” 
reported on 500 cases seen in an advanced 
casualty clearing station. There were 356 
operative cases with a mortality of 51.7 
per cent. 

Reports in the literature from 1924 to 
1943 of a series of civilian cases give 
operative mortality rates of 48.2, 68, 59.3, 
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61.4, 53.4, 40, 60.5, 48.9 and 46.4 per 
cent. Thus it can be seen that the 
average reported mortalitj- rate for gun- 
shot ^YOunds of the abdomen in civil 
practice between the two wars was around 
50 per 

Jolly, who operated upon 970 patients 
with abdominal wounds in the Spanish 
Civil War of 1936-1939, probably the 
largest number ever done b^* an individual 
surgeon, reported that of 238 cases with 
injured viscera operated upon, 1 1 5 died, 
a mortalit}’’ rate of 48 per cent. The rate 
for his colon wounds was about 60 per cent. 
He had no sulfonamides or penicillin and 
did not use gastric suction or the Miller- 
Abbott tube. He also makes no mention of 
the procedure of exteriorization for wounds 
of the colon, either suturing them or doing 
resections “in spite of the appalling mor- 
tality rate.” 

Reports of the surgical results in gun- 
shot wounds of the abdomen in World War 
u indicate that a substantial reduction in 
mortality has been accomplished. 

The 13 1 patients with abdominal wounds, 
which form the basis of this report, were 
operated upon by the writer. There were 
twenty-eight deaths, giving a mortality 
rate of 21.3 per cent. There were 115 cases 
which were found upon exploratory lapar- 
otomy to have injury to the viscera, and 
twenty-seven of these died, a mortality 
rate of 23.4 per cent for those having 
visceral injuries. Sixteen cases were ex- 
plored without finding any visceral injury, 
and one died, a mortality of 6.2 per cent. 

The patients operated upon were under 
the writer’s obseiwation for at least seven 
to ten days postoperatively in most cases 
before being evacuated to the rear, and 
experience has shown that in most cases 
they have either died or are on the road 
to recovery by the end of this postoperative 
period. Undoubtedly, there would be some 
increase in the mortality rate if every one 
of these patients could be followed through 
to the end but it would not be great. 

Confirmation of this is found in a recent 
report by Fox" on 270 cases of thoraco- 


abdominal wounds treated at a General 
Hospital. These patients had been evacu- 
ated to the General Hospital after under- 
going surgery in forsvard hospitals. Seven 
patients of the series died, a mortality rate 
of 2.6 per cent. An indication of the defini- 
tive nature of the surgery done in the 
forward hospitals is the fact that 43 per 
cent of the patients required no further 
surgery' at the base hospital; 36.3 per cent 
required only secondary wound closure or 
skin grafts. 

The 13 1 patients discussed here were 
operated upon by the writer while he was 
Chief of a general surgery team of the 4th 
Auxiliary Surgical Group with the Third 
Army in the European Theater of Opera- 
tions. Almost all of them were operated 
upon in Field Hospitals, the most forward 
installations where definitive major surgerj- 
was performed, the rest in Evacuation 
Hospitals. 

An Auxiliary Surgical Group consisted 
of surgical teams, e.g., general surgery, 
thoracic surgery, orthopedic surgery, neuro- 
surgery, maxillofacial, etc., as well as shock 
teams. A general surgerj’’ team in the 4th 
Auxiliary Surgical Group consisted of a 
surgeon, an assistant and an anesthetist, 
a nurse and two enlisted men. As a rule, 
the general surgery teams were assigned to 
Field Hospitals while the others worked in 
Evacuation Hospitals. 

Field Hospitals were small surgical hos- 
pitals which could accommodate up to 
seventy-five patients at a time if necessary. 
The medical personnel of these hospitals 
were usually not surgeons and were con- 
cerned primarily with the administration 
of the hospital and pre- and postoperative 
care of the patients under the supervision 
of the attached surgical teams. The latter 
were in charge of preoperative, operative 
and postoperative care of patients. De- 
cisions concerning evacuation of patients 
was also the responsibility of the surgical 
teams. 

The Field Hospital was attached to the 
Divisional Clearing Station and was usu- 
ally set up near or alongside it. During 
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combat, it received “ non-transportable” 
cases from the clearing station. These 
were defined as sucking chest wounds, 
chest wounds with concealed hemorrhage or 
tension pneumothorax, abdominal wounds 
with any suspicion of peritoneal penetra- 
tion and cases with hemorrhage or shock. 

The Field Hospital, also, was the most 
forward installation where whole blood was 
available for transfusion. During periods 
of stress when a “back-log” of unoperated 
cases had developed, whole blood trans- 
fusion would relieve hemorrhagic shock 
and make a case transportable to the rear, 
if it were not a thoracic or abdominal case. 

These hospitals functioned at varying 
distances from the front lines, sometimes as 
near as i ,000 yards and occasionally ten to 
fifteen miles distant, and usually'’ within 
range of enemy artillery. In accordance 
with the policy of the Army Medical Corps 
of "taking the surgeon to the patient,” the 
hospitals had to move frequently and were 
quite adaptable. Thus, they could function 
in tents or in almost any type of building 
or a combination of the two. During the 
campaign in Normandy, the Brittany 
peninsula, and northern France, until 
the middle of December, we operated in 
tents almost entireI3^ In Germany and 
Austria, buildings were usually used and it 
was found that a satisfactory operating 
room could be set up in such diverse places 
as a bier stube, a telephone exchange, a 
schoolhouse or hotel. 

PREOPERATIVE CARE 

The preoperative ward of a Field 
Hospital presented the ultimate picture 
of the waste of human life and suffering 
caused by war. When the fighting was 
intense, the casualties might pour in and 
a chaotic condition result, causing delay in 
proper pre- and operative treatment, 
unless a routine for the preoperative treat- 
ment was organized. Experience showed 
that the use of shock teams was the best 
way of dealing with this phase. These teams 
consisted of a medical officer, a nurse and 
two enlisted men. 


When the seriously wounded were 
brought in they were usually exhausted, 
very dirty, their clothes torn and mud 
covered, their faces blackened with gun- 
powder, dirt and blood. They might be 
cold and wet. Many of them had been 
lying in the open in the rain or snow. 
They might have been carried across a 
river in a boat, followed by a rough 
ambulance ride under fire. Thej' were apt 
to be in intense pain. Respiration might 
be painful. Many were very young and 
were frightened. Nearly all of them were 
suffering from some degree of shock. 

The first thing to be done for the patient 
was to make him dry and warm. The 
clothing was cut away, moving the patient 
as little as possible while this was done, 
and blankets were put under and over him. 
He was kept on a stretcher which was 
placed on a cot. Keeping him on a stretcher 
enabled him to be carried to .v-ray and to 
the operating room without moving him. 
He was also operated on while still on 
the stretcher. 

The Emergency Medical Tag was in- 
spected to see what the diagnosis was and 
what the previous treatment had been. 
It was checked to make sure that he had 
had his “booster” injection of tetanus 
toxoid, the amount of plasma that had been 
given, and, very important for the surgeon, 
how much morphine he had had and when. 
In the meantime, the initial blood pressure 
and pulse readings had been taken. Treat- 
ment for shock was then instituted, 
consisting of the intravenous administra- 
tion of blood and plasma. 

The patient’s wounds were then in- 
spected and it was very important, if his 
condition permitted, to turn him over and 
look at his back and, in fact, inspect him 
minutely from head to foot, for the 
Emergency Medical Tag could be in error 
as to diagnosis and a wound might have 
been overlooked. Frequently, the smallest 
wound was the most serious. 

All dressings were removed so that the 
wounds could be thoroughly inspected. 
The writer has seen a wound covered up by 
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a strip of adhesive tape which was holding 
a dressing on another wound, thus explain- 
ing a puzzling absence of a missile on the 
x-ray film. 

All patients with any possibility of an 
abdominal wound were catheterized and 
the urine examined grossly, and micro- 
scopically if possible, for blood, to rule out 
injury to the urinary tract. The abdomen 
was examined carefully in all cases. In any 
wound of the chest, the missile may have 
traversed the diaphragm to enter the abdo- 
men and the opposite is also true. Fre- 
quently, abdominal tenderness and rigidity 
are present in chest wounds simulating an 
intra-abdominal penetration which is not 
present. 

The treatment of shock is the primary 
consideration in getting patients ready for 
operation. The blood pressure and pulse are 
the most reliable guides and were checked 
frequently. A systolic blood pressure which 
was brought up to lOO or over and main- 
tained, with slowing of the pulse, was the 
usual goal before operation. 

Earl}’^ in the war it had been hoped that 
the use of plasma would be successful in 
combatting shock from war wounds. It had 
been advised that if whole blood were used 
it could be given in the ratio of 2 or 3 parts 
plasma to one part blood. Experience in 
the Normandy campaign soon showed, 
however, that plasma was ineffectual in 
hemorrhagic shock. Transfusion of whole 
blood, and in adequate amounts, was 
necessary to bring patients to a condition 
to withstand surgery and to support them 
during and after operation. There can be 
no rule as to the amounts necessary. 
The amount necessary means just that, and 
it depends upon the individual patient. 

Whole blood in amounts up to 5,000 and 
6,000 cc. has been given with beneficial 
results. Whenever the tactical situation 
was such that blood could not be obtained 
it was immediately reflected in continuing 
shock, inability to get patients in shape to 
withstand surgery, and inevitably in in- 
creased mortality. Type “O” whole blood 
flown from the United States was given 


without cross-matching in most instances. 
Reactions to transfusions in the form of 
chills were frequent but the writer saw no 
deaths that could definitely be ascribed to 
transfusion reaction. There is no doubt, 
however, that they did occur, judging from 
personal communication with others. 

Plasma had frequently been admin- 
istered at the Battalion Aid Station, 
Collecting Station, or Clearing Station 
before the patient arrived at the Field 
Hospital. There is no doubt that it was 
useful. It tided the patient over until he 
could receive blood and in the milder 
cases it was all that was necessary, and 
thus saved blood. 

While this shock treatment was going on, 
the patient was started on sulfadiazine 
and penicillin. Sodium sulfadiazine was 
given intravenouslj’^ every eight hours 
and penicillin ever^’^ three or four hours. 
A Levine tube was inserted into the 
stomach and Wangensteen suction applied. 

As soon as the patient’s condition war- 
ranted it, he was taken to x-ray and 
anteroposterior and lateral x-rays were 
taken. In all abdominal wounds, films were 
taken of the chest, as well as of the abdo- 
men, and vice versa. Much useful informa- 
tion was obtained from these x-rays. 
The position of the missile or missiles 
was located and this knowledge, in com- 
bination with the position of the wounds, 
gave the surgeon a fairty accurate idea of 
the path it had taken and the organs that 
were probably injured. It also frequently 
settled the question of whether or not a 
thoraco-abdominal wound was present. 

The transporting of the patient to and 
from x-ray, together with moving him for 
positioning while the films were taken, 
frequently resulted in lowering the blood 
pressure and increasing the pulse rate, 
and further shock treatment was necessary 
before he was considered in optimum 
condition for operation. Once this opti- 
mum period had been reached, however, 
the operation had best be carried out as 
soon as possible, for if the patient slipped 
down into shock again it would be difficult 
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or impossible to bring him out of it a 
second time. 

OPERATIVE TREATMENT 

The patient was brought to the operating 
tent or room and the stretcher placed on a 
saw-horse which worked quite well, or if 
an operating table was used, wooden 
blocks held the stretcher in place. In 
most cases the Levine tube was kept in 
place so that gastric suction might be 
started immediately postoperatively, and 
usually did not interfere with the admin- 
istration of the anesthetic. 

Gas-oxygen-ether was used on all abdo- 
minal cases, given b}”- the closed system. 
In cases in which the chest was also 
involved, intratracheal anesthesia was 
always used, and it was also used in many 
of the purely abdominal cases as well. 

Electric current was furnished by port- 
able gasoline generators. The operating 
room lights were “home-made” and of 
various tj’^pes, limited only by the in- 
genuity of the personnel of the hospital. 
One successful kind was made from head- 
lights salvaged from crashed airplanes, 
attached to a quadrangle or triangle of 
wood, and could be moved to focus on the 
operative field. When the lights went out 
from the concussion of bombing or other 
circumstances over which we had no 
control, flashlights were focussed on the 
operative field by someone standing by and 
the operation proceeded. 

Many of the patients were in very des- 
perate condition when brought to the 
operating room in spite of energetic 
preoperative treatment. This was usually 
due to very extensive intra-abdominal 
injuries or multiple injuries, or to con- 
tinuing hemorrhage. When it was decided 
that no further improvement could be ob- 
tained by anti-shock therapy, they were 
operated upon if at all feasible, offering 
the only chance for survival. Some did not, 
of course, survive, but there were others 
that seemed hopeless at the time of opera- 
tion but surprised everyone by pulling 
through. 


Wounds of the back were usually de- 
brided first so that the patient would not 
have to be turned for this purpose at the 
end of a long operation. By the same token, 
if the patient was in poor condition after an 
abdominal operation and it was judged he 
would not stand further procedures on 
other multiple injuries, such as compound 
fractures of extremities, these were put in 
traction or plaster splints and debrided at 
a later date. 

If a thoraco-abdominai wound was 
present and thoracotomy was necessary, 
this was usually done first and the lapar- 
otomy second, if the necessary procedures 
could not be done through the thoracotomy 
incision. 

The type of incision used was based on 
the position of the wounds and the .v-ray 
findings. Transverse and subcostal incisions 
were frequently employed and found very 
useful. Rectus incisions were of the split 
muscle type. Mid-line incisions were made 
in a few instances. In exploring an ab- 
domen for a gunshot wound, it is absolutely 
necessary to inspect thoroughly every 
organ in the peritoneal cavitjr. This is 
especially true when the victim has been 
struck by several fragments. In order to do 
this an adequate incision must be made. 
The poor lighting under which most of this 
work was done also made fairly long inci- 
sions necessary. Usually upon opening the 
peritoneum, the cavity was found filled 
with blood clots and frequently gross feces. 
We usually had suction, sometimes made 
available by placing a truck with its motor 
running outside the tent and running a 
tube to the windshield wiper. 

After sucking and mopping out the peri- 
toneal cavity, active bleeding was looked 
for. Then the small intestine was inspected 
in its entirety and all perforations tagged 
with clamps. The small intestine was then 
eviscerated while the other organs within 
the peritoneal cavit}"^ were inspected. This 
is an important time-saving procedure and 
here again an adequate incision is neces- 
sary or the small gut will become markedly 
congested while it is being held outside. 
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Injuries of the large bowel may be ver^^ 
deceptive and hard to find, and it is absolu- 
tely imperative that the operator be sure 
whether or not there are any perforations in 
it. Lacerations of the mesenteric border and 
retroperitoneal lesions must be searched 
for, if suspected; and it may be necessary 
to mobilize a considerable portion of the 
bowel to find the lesion or convince one- 
self that there is none present. The writer 
has noted on several occasions when a 
retroperitoneal hematoma was present, 
the presence of emphysema under the 
peritoneum, lateral to the descending or 
ascending colon, probably due to colonic 
gas, which has led to the discover}- of a 
retroperitoneal laceration of the large 
bowel. 

When a penetrating wound of the 
anterior wall of the stomach is present, 
the gastrocolic omentum should be Incised 
and the posterior wall Inspected. If there is 
still doubt, an anterior gastrotomy may be 
done and the missile searched for within 
the lumen of the stomach. 

In any instance in which the retroperi- 
toneal spaces have been opened in the 
presence of contamination, they should be 
drained posteriorly through a stab wound. 
This is also true of kidney or ureteral in- 
jury when a nephrectomy has not been 
done. 

Injuries of the colon were treated by 
exteriorization in nearly all cases. Small 
intestinal injuries were repaired if at all 
possible. If not, resection and primary 
anastomosis was done, usually end-to-end. 

Injuries of the infra- and retroperitoneal 
portions of the rectum are very serious 
unless treated properly in the beginning. 
The diagnosis may be made by digital 
examination, proctoscopy or deduced from 
the course of the missile. Usually it is 
necessary to perform an exploratory lapa- 
rotomy, at which time a colostomy is done. 
The patient is then turned over and a 
coccygectomy done, the fascia propria 
incised and the whole retrorectal space 
widely opened and drained. If the lacera- 
tion is seen, it should be repaired. All 


colostomies should be made through sepa- 
rate stab wounds if possible and time 
permits. 

Wounds of the liver had usually stopped 
bleeding when the abdomen was opened. 
If bleeding was present, it might be neces- 
sary to pack the liver. Lacerations of the 
liver were usually not sutured. It was 
believed that drainage of bile and necrotic 
liver tissue from the tract would be blocked 
by suturing. It is better not to suture the 
liver but to place drains down to the liver 
laceratlons to give egress to bile and pre- 
vent the formation of bile peritonitis and 
bile cysts. 

Lacerations of the duodenum are difficult 
to repair and are usually associated with 
other grave injuries. The duodenum must 
be mobilized adequately to get at least a 
two-layer closure, preferably three. 

Lacerations of the gallbladder were 
treated by cholecystostomy as there were 
other injuries to be taken care of, and it is 
simpler and quicker. The writer saw one 
case of laceration of the gallbladder with 
other visceral injuries which also had an 
anterior perforating ulcer of the second 
portion of the duodenum, which had per- 
forated to, but not through, the peritoneum. 

Extreme conservatism was used in treat- 
ing wounds of the kidney. Nephrectomy 
was done only when the kidney was grossly 
fragmented or there was continued bleed- 
ing from the renal vessels. Extraperitoneal 
drainage to the kidney area was provided 
through a flank incision. It was believed 
that by this policy many kidneys were 
saved, and that if nephrectomy was neces- 
sary, it could always be done later. 

Bladder wounds were treated by doing a 
suprapubic cystostomy and suturing the 
lacerations. Occasionally, the bladder was 
injured entirely extraperitoneally, and no 
injury would be seen at laparotomy. Here 
the course of the missile, plus the presence 
of blood in the urine, will prompt the opera- 
tor to search for a bladder laceration. 
When comminuted fractures of the pelvis 
are present, bone fragments may be in the 
bladder and other sharp fragments may be 
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impinging on the bladder or be sticking 
part-way through the bladder wall. These 
should be removed and the bone made 
smooth. After the bladder had been cleared 
out and the lacerations sutured, the cj'Sto- 
stomy opening was closed about a mush- 
room catheter and the prevesical space was 
drained. 

At the close of abdominal operations 
where there had been intestinal injuries 
with contamination, 5 gm. of sulfanilamide, 
mixed with 100,000 units of penicillin 
powder, was dusted into the peritoneal 
cavity and the layers of the abdominal 
wail. No intraperitoneai drainage was used 
except in the presence of Ih'^er, pancreatic 
and duodenal injuries. 

All entrance and exit wounds were 
thoroughly debrided and loosely packed. 
The abdominal incisions were closed in 
iaj'-ers. The peritoneum was closed with a 
single running catgut suture. Tension 
sutures of heavy silk were then inserted 
through all layers, including a bite of the 
peritoneum. The fascia was closed with 
interrupted chromic catgut sutures. The 
skin was then closed or not, depending 
upon the degree of contamination. In the 
presence of fecal contamination, the wound 
was packed to the fascia with vaseline 
gauze, and the tension sutures tied over it. 

Infection was certainly not a factor in 
the postoperative course of the great 
majority of these patients while under 
observation in Field Hospitals. Little or no 
evidence of postoperative peritonitis was 
observed in nearly all the autopsies seen 
by the writer upon patients who died from 
a few days to two or more weeks after 
operation in which fecal contamination 
had occurred. The chemotherapy used in 
the whole course of the treatment seems to 
be the major factor in producing such 
amazing results. I would add that penicillin 
seems to be the most important single 
factor. Other surgeons have reported simi- 
lar results with the use of penicillin alone, 
the sulfonamide drugs not being used at all 
(personal communication). 


POSTOPERATIVE CARE 

At the end of the operation the patient 
was sucked out with an intratracheal 
catheter, if necessar}'', until dry and taken 
to the postoperative ward. He was not 
moved from the stretcher. The operative 
procedure had frequently been long and it 
was necessary to observe the patient closely 
in the immediate postoperative period. 
Oxygen was given frequentl}^ usually by 
nasal catheter. Wangensteen suction was 
applied. Frequently blood was given. 
Occasionally, a patient would lapse into 
secondary shock. Concentrated serum al- 
bumin was found to be useful in this 
emergency, although it was often not 
available. Patients with chest wounds were 
put in a sitting-up position when possible. 

Parenteral fluids were given, a minimum 
of 3,000 cc. a day, until the patient could 
take fluids bj^ mouth. These fluids con- 
sisted of 1,000 cc. of plasma, 1,000 cc. 
of physiologic saline, and 1,000 cc. of 5 
per cent glucose in distilled water. Fluids 
lost by gastric suction were replaced by 
intravenous saline. Whole blood was given 
when indicated and was very useful to give 
the patient a boost several days after the 
operation. It was surprising how many of 
the patients responded promptly post- 
operatively. Illustrative of this was one 
early in our experience who had had a 
lacerated stomach and small intestine with 
a verjf massive intraperitoneai hemorrhage 
who complained bitterly twenty-four hours 
after he had been operated upon because 
he Avas not alloAved to get in the “choAv 
line.” 

The Influence upon Morlalily oj the 
Time Interval between Wound and Opera- 
tion. (Table i.) The average time inter- 
val between Avound and operation AA’as 
9.7 hours and ranged from tAA’o hours to 
four or five days. Table i sIioaa^s the morta- 
lit}' rates for the 1 2 1 cases in Avhich the time 
factor AA'as knoAA’n and these are compared 
Avith rates for similar interA'als in cases AAuth 
holIoAA’ viscus perforation. The difference 
is not very great and bears out the impres- 
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TABLE I 


TIME INTERVAL BETWEEN WOUND AND OPERATION 
1 21 CASES IN WHICH THE TIME INTERVAL IS KNOWN 



All Cases 

Cases 

with Hollow Viscus Perforations 

Hours 

No. of 

Cases 

i 

Incidence 

Deaths 

Mortality 
Per Cent 

No. of 
Cases 

i 

Incidence 

Deaths j 

Mortality 
Per Cent 

1-4 

12 

1 

9% 

0 

0 

6 

6.9% 

0 

0 

4-S ! 

44 

36% 

10 

22.7 

32 

36% 

7 

21.5 

8-12 

36 

29% 

10 

27.7 

25 

28% 

9 

36 

12-1 8 

17 

I47o 

2 

11.7 

12 

13% 

2 

16.6 

18-24 

6 

4-9% 

2 

33-3 

6 

6% 

2 

33-3 

24-36 

4 

3 % 

1 

25 

4 

4 % 

1 

25 

36-48 

0 

0 

0 

0 

0 

0 

0 

0 

48-72 

I 

.8% 

0 

0 

I 

i7o 

0 

0 

72 + 

I 

. 891 ^ 

I 

loo 

I 

1% 

I 

100 


121 


26 

21 

i 

87 

! 


22 

25 


sion that infection is not the most im- 
portant factor in influencing mortality in 
war wounds treated with modern methods 
of chemotherapy. Patients operated upon 
between four and twelve hours after being 
wounded comprise sixty-five per cent of 
the total. There are several reasons for this 


Table ii 

MISSILES 


Type 

No. of Cases 

Per Cent 

Shell fragment 

90 

69.2 

Bullet 1 

38 

29.2 

Knife 

j 

2 

1-5 


time lag, among them being difficulty of 
transportation under blackout and in bad 
weather, rushes of casualites with the 
development of a backlog, the difficulty of 
of keeping up -with the swiftly advancing 
armored units and other tactical reasons. 

Missiles. (Table ii.) The missile was a 
shell fragment in ninety cases or 69.2 per 
cent of the 130 cases in which it was known. 
These fragments came from artillery shells, 
aerial bombs, mortars and hand grenades. 
Thirty-eight patients, or 29.2 per cent were 
struck by bullets from rifle, machine gun 
or pistol. Knife wounds occurred in two 


cases or i .5 per cent. These were long trench 
knives and were driven in very deeply. 

Cases in Which No Visceral Lesions 
Occurred. There were sixteen cases in 
which exploratory laparotomy was per- 
formed and no visceral lesion found with 
one death, a mortality rate of 6.2 per cent. 
These operations were done in cases in 
which the presence of a visceral injury 
could not be ruled out. In some the peri- 
toneum had been penetrated or perforated 
without injury to a viscus. 

In several the missile had entered 
through the chest and appeared to be in the 
peritoneal cavity. In two cases the missile 
was found to be in the muscle of the dia- 
phragm, not having gone through it. 
Others were found to have retroperitoneal 
hematomas which can cause marked 
abdominal signs. Some of these were so 
extensive as to threaten the blood supply 
of the large bowel so that a colostomy was 
done. The one patient who died had a 
peritoneal hematoma, quite extensive, and 
was operated upon at a time when the 
enemy had us cut off to the rear so that we 
could not obtain blood in adequate amounts 
and it was believed that lack of blood 
contributed materially to his death. 

Many parietal abdominal wounds were 
explored and if it could be definitely 
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determined that the peritoneum had not 
been penetrated, a laparotomy was not 
done. Such cases are not included in this 
report. 


Table in 

THE INFLUENCE OF THE SEVERITY OF INJURY UPON THE 
MORTALITY RATE 


Nature of Injur3' 

No. of 
Cases 

Deaths 

Mor- 

tality 

Rate 

Per 

Cent 

Thoraco-abdominal wounds. . . 

18 

8 

1 

44.4 

Stomach and other viscera. . . . 

8 

4 

50 

Small intestine alone 

Small intestine and other vis- 

25 

3 

12 

cera 

35 

> I I 

31 

Colon alone 

10 

i I 

1 10 

Colon and other viscera 

34 

1 

2f) 

Liver alone i 

8 

0 

1 ^ 

Liver and other viscera 

t6 

6 

37.5 

Kidney alone 

I 

0 

0 

Kidney and other viscera 

I 

5 

41 .6 

Bladder alone 

4 

0 

0 

Bladder with other viscera. . . . 
Abdominal wounds with as- 

6 

I 

16.6 

sociated compound fractures 
Abdominal wounds with asso- 
ciated compound fractures 

40 

12 

30 

of the femur 

5 

3 

60 


Multiple Injuries. There were sixt3'- 
five abdominal wounds with associated 
multiple injuries, an incidence of forty-nine 
per cent. In this group there were fifteen 
deaths or a mortality rate of twent^'-three 
per cent. This is about the same as the rate 
for the entire series. Those with associated 
multiple soft tissue injuries even had a 
lower mortality, there being twenty-five 
such cases with three deaths, a mortality 
of twelve per cent. Associated compound 
fractures, however, increased the risk, 
especially fractures of the femur which 
gave a grave prognosis. Thus, there were 
forty cases with associated fractures with 
twelve deaths, a mortality of 30 per cent, 
and five cases with associated fractures of 
the femur with three deaths, a mortalitv 
rate of 60 per cent. 

Multiple injuries of viscera decreased the 
individual’s chance for survival. By the 


same token, severitj^ of injurj^ which is 
hard to represent statisticallj’-, is the most 
important factor of all in producing 
mortality. (Table iii.) 

Thoraco-abdominal Wounds. This is a 
severe injurj^ involving as it does both the 
pleural and peritoneal cavities and the 
viscera contained in them as well as a 
laceration of the diaphragm. Some of the 
abdominal cases had also an associated 
chest wound with no involvement of the 
diaphragm, but these are not considered 
true thoraco-abdominal wounds and are 
included among the abdominal wounds 
with associated multiple injuries. 

There were eighteen thoraco-abdominal 
wounds with eight deaths, a mortalitj'^ 
rate of 44.4 per cent. Ten were left-sided 
with five deaths, a rate of 50 per cent, and 
eight were on the right side with three 
deaths, a mortality of 37 per cent. The ones 
on the left side are usuallj’^ the most serious, 
often necessitating a splenectom}’- and 
frequently involving the stomach and 
splenic flexure of the colon which are in 
close proximity to the diaphragm. 

The type of operative approach in these 
wounds varied with the size of the wounds, 
the direction and path of the missile, and 
the side on which the wound occurred. The 
thoracic approach is almost mandatory' 
on the right side, for it is difficult to repair 
the diaphragm on that side from below 
because the liver is in the way. However, it 
is necessarjf to make an additional abdomi- 
nal incision if an exploration of the peri- 
toneal cavitj-^ is required. On the left side 
the entire procedure can often be done 
through the thoracotomj’^ incision. This 
is the easiest method of doing a splenec- 
tomj' and a quite extensive exploration of 
the peritoneal cavity can be done through 
the left diaphragm. Colostomj- for large 
bowel injuries can be done through a stab 
wound. 

An advantage of a thoracic incision also 
is that injuries of the thoracic viscera can 
be visualized and repaired if necessarj-. If 
an abdominal approach was emploT'cd, the 
subcostal incision was frcquentlj" found 
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Table iv 


ANALYSIS OF DEATHS 


Cause of Death 

Cases 

Remarks 

Shock 

13 

AH these patients were 
suffering from shock be- 
fore and during the oper- 
ation. Some died within a 
few hours after the oper- 



ation and one died on the 
table while the perito- 
neum was being closed. 
Three died at a time when 
blood was unavailable in 
adequate amounts and it 
was believed that this 
was a major factor 

Shock and sepsis, . , 

3 

These, patients all had 
marked peritonitis at time 
of operation; two had 
bile peritonitis and one 
had extensii-e fecal peri- 
toneal soiling. Two had 
been wounded 24 hr. or 
more before operation 

Pulmonan- compli- 
cations 

4 

Two died from pneumonia 
and atelectasis. One had 
severe asthma and is- 
chemic necrosis of one- 
half of one kidney from 
lacer. of a branch of a renal 
arterj'. One had a chest 
wound and bilateral pneu- 
monia with fibrinous pleu- 
risy on ohe side 

Embolism . 

■ 

■ i 

4 

These were sudden deaths. 
One died 1 1 days post- 
op. after developing hemi- 
plegia. One, 4 da3's post- 
op., pulmonarj' embolism. 
One died on the operating 
table from air embolism 


\ 

accidentallj' injected dur- 
ing a blood transfusion 



One presumable fat em- 

- 

* 

holism from an associated 
-e.vtensive fracture of the 
femur and pelvis 

Infection. 

I 

Extensive phlegmon of 



pararectal region 

Intestinal obstruc- 
tion 

1 

Multiple angulations of the 
small intestine which had 
17 perforations 

Alesenteric throm- 

1 

Ten daj's postop. after re- 

bosis 


section of 36 inches of 
small gut and two colo- 
stomies. Verj' gross fecal 
.soiling at tirrie of opera- 
tion, No peritonitis at 
autopsj' 

Respirator^' or. car- 
diac reflex (?) 

I 

t 

A transthoracic splenec- 
tomy in excellent condi- 
tion at end of oper. Died 
suddenlj' when turned on 
back at end of operation 

Total? 

aS 

■ 


useful; and in one case the thoracic incision 
was extended to make a combined thoraco- 
abdominal incision. 

Wounds oj the Stomach. There were 
nine cases in which the stomach was 
injured with five deaths, a mortality of 
55 per cent. In onl}’' one case was the 
stomach alone injured and the patient died. 
The missile in this case was a small flat 
fragment, i cm. in length, which had per- 
forated his winter clothing, the anterior 
abdominal wall, the anterior stomach wall, 
and was found imbedded in the mucous 
membrane of the posterior stomach wall. 
This was comparatively a trival abdominal 
wound but the patient died within twenty- 
four hours of a massive bilateral pneumonia 
and atelectasis. Upon reviewing the pre- 
operative chest x-rays, it was belie^fed he 
had a difiuse virus pneumonia before 
operation. 

Duodenum. There were two cases with 
duodenal wounds, both complete transec- 
tions of the second portion, with ver}" grave 
associated injuries. A three-layer closure 
was done in each case but both patients 
died. One had, beside multiple small in- 
testinal injuries, fractures of four vertebrae 
with transection of the spinal cord, and the 
other had lacerations of the lung, liver, left 
kidney and right ureter. 

Small Intestine. Injuries of the small 
intestine were almost always accompanied 
by massive intraperitoneal hemorrhage, 
which had ceased by the time operation 
was done. A very characteristic feature of 
this injury is the marked pouting and 
eversion of the mucous membrane which 
tends to close the opening or make it smaller, 
thus diminishing the amount of intestinal 
contents spilled into the peritoneal cavity. 
Realizing that resection carries a higher 
mortalit}' than suture alone, it was only 
done when the lacerations were so exten- 
sive, ragged and confluent that repair was 
impossible, or the mesentery was injured 
and stripped away so that the blood supply 
of the gut was lost. 

There was a total of sixty cases in which 
the small intestine was injured with four- 
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teen deaths, a mortality rate of twenty- 
three per cent. Of these the small intestine 
alone was injured in twenty-five cases wdth 
three deaths, a rate of 12 per cent. There 
were thirty-five cases of small gut injurj* 
with associated injury to other viscera 
with eleven deaths, a rate of 31 per cent. 

There were ele^’^en cases in which re- 
section and anastomosis was done with 
four deaths, a rate of 36.3 per cent. The 
average number of lacerations of the small 
gut was 4.8, ranging from a single one to 
seventeen, the highest number counted. 

Wou 7 ids of the Large Iniestvie. Lacera- 
tions of the colon were treated by exteriori- 
zation, except in a few cases with small 
lesions which were sutured. Nearly all the 
colostomies were of the Mikulicz type at 
first, but later loop colostomies were done 
entirely, due to reports from General 
Hospitals, where the closures were being 
done, that difficulties were being encoun- 
tered in the ones with spurs. Wounds of the 
pelvic colon which could not be brought out 
were repaired, and a proximal colostomy 
done. 

Wounds of the infraperitoneal portion of 
the rectum were’ treated by coccygectomy 
and drainage. Injuries of the colon occurred 
in forty-four cases with eleven deaths, a 
mortality rate of 25 per cent There were 
ten cases in which the colon alone was 
injured with one death, or 10 per cent. The 
colon injury was associated with injuries to 
other viscera in thirty-four cases with ten 
deaths, a rate of 29 per cent. There were 
three cases with injury to the rectum below 
the peritoneum with one death. 

Kidney Injuries. There was one patient 
with injury to the kidney alone and he 
survived. In twelve cases there was injury 
to the kidney plus other associated visceral 
injuries. Five of these died or 41 . 6 per cent. 
Two nephrectomies were done with one 
death. 

Urinarxr Bladder. There were ten cases 
with injury to the bladder with one death, 
a rate of 10 per cent. Four cases had no 
other visceral injuries, and none of these 
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died, the death occurring among the six 
W'ith other visceral injuries. 

Liver. There were twenty-four cases with 
lacerations of the liver with six deaths, a 
mortality rate of 25 per cent. Eight cases 
were injuries of the liver alone and none of 
these died, while the six deaths in the six- 
teen with other visceral lesions gives a 
mortality rate in this group of 37.5 per cent. 

Spleen, There were six cases with in- 
jur}'^ to the spleen severe enough to require 
splenectomy. Three of these patients died, 
giving an operative mortality in this series 
of 50 per cent. 

Pancreas. No pancreatic injuries severe 
enough to be recorded were seen in this ser- 
ies. Se\'eral were seen at autopsy in patients 
who died without operation. These lesions 
are usually associated with other grave in- 
juries, so that few of them ever reach the 
operating table or even the hospital. 

SUMMARY 

A report of 131 war wounds of the 
abdomen, operated upon in Field and 
Evacuation Hospitals in the European 
Theater of Operations, is presented. The 
data compiled from this group of cases 
indicate that the mortality from abdominal 
wounds in ^^''orId War a is not great!}’ 
influenced by the time lag between injury 
and operation as has been the case in the 
past. This is probably largely due to the 
control of infection by present methods of 
chemotherapy. The severity of injury, as 
represented by the extent and multiplicity 
of visceral lesions, is the major factor 
influencing mortality in this series. The 
mortality rates are similar to others re- 
ported in the recent war and indicate a 
marked reduction as compared with the 
mortality rates of previous conflicts. 

The writer wishes to express his thanks and 
appreciation for their devotion, loyalty and 
hard work to the following who were members 
of his surgical team, some for varying lengths 
of time: Capt. D. W. Ovitt, Capt. Donald 
Ross, I St. Lt. Ada F, Bennett, ANC, Capt. 
Stanley Yudicky, Capt. Samuel Cohen, Capt. 
C. R. Schroder, T/4 David Coltman and T/4 
Melvin Coulter. 
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THE FOOT PROBLEM AS SEEN IN SOLDIERS* 


Major Adolph A. Schmier, m.c. 

Nortiiington General Hospital 


TUSCALOOSA. 

T he soldier’s foot is of very important 
military consideration since a soldier 
with a painful foot cannot march 
and is therefore of little value. The 
causes of painful feet in soldiers arc in- 
numerable and it is not possible to discuss 
them all thoroughlj-. The various foot 
conditions will be enumerated and only 
the more common ones will be described. 

In order to treat a painful foot properlj', 
one must be able to recognize and evaluate 
the clinical findings present. A proper 
concept of the anatomj’ and physiologj' 
of the foot is a prerequisite to proper 
diagnosis and therapy. An adequate his- 
tory must be obtained and c.xamination 
made to determine the etiological factor 
present. Systemic causes for painful feet 
must not be overlooked. 

In order to cope with the foot problem 
in soldiers, prophylactic measures must 
be employed to prevent disabling symp- 
toms. These consist of adequate shoe 
and sock requirements as well as general 
care of the feet. 

THE SHOE 

Reqiiiremeiits, A well formed correct 
militarj’^ shoe should have: (i) a straight 
last, (2) a narrow heel and broad toe, 
(3) a shank of moderate width, (4) a 
non-irritating counter and (5) soles made 
of leather; rubber soles are undesirable. 

Fining. Shoes are fitted by one of 
two methods: (i) by a machine which 
measures the foot during weight bearing; 
(2) by* hand; shoes should^be 'inch 
longer than the foot during weight bearing 
and sufficiently wide to avoid crowding 
the toes. 


, ALABAMA 

Care of Shoes. After an accurate shoe 
fit is obtained, proper care must be given 
them in order to assure continued comfort: 
(1) Shoes trees should be used when 
possible. (2) Shoes should be dried into 
proper shape when wet. (3) The lining 
of shoes should be smooth. 

‘'Breaking in” of New Shoes. When 
properly performed, this will prevent 
manj' foot ailments. New shoes can be 
“broken in” by one of two methods: 
(i) Waterproof shoes in oil; this is not 
good for perspiring feet. (2)- Stand in 
water for five minutes and then walk 
around until the shoes dry on the feet. 

Core of Hosicrx'. Proper care of hosiery 
is also important to avoid a painful foot. 

(1) Light weight woolen socks arc best. 

(2) Hose should fit well. Socks should 
not be short but should be of proper 
length. (3) Socks should be changed daily. 

Core of the Feel in General. In addition 
to wearing properly fitted shoes and socks, 
the soldier must give his feet essential 
prophylactic care in order to prevent 
painful disabilities: (i) Bathe the feet 
regularly. (2) Dry them well betn'cen the 
toes. (3) Expose the feet to the sun 
regularly. (4) Prevent chafing by use of 
foot powder 

FOOT CONDITIONS COMMONLY FOUND IN 
SOLDIERS 

I. Blisters and Abrasions. These are 
due to irritation from socks and lining of 
shoes. They are treated by opening the 
blisters aseptically through healthy area 
and applying a dressing. 

n. Ingroivn Toe Nails. The lateral edge 
of the nail curls downward and becomes 


Presented to tlie AAF Twelfth Regional Orthopedic-Fracture Conference at Duke University, Durham, N. C., 
November 27, 1943. The patients referred to were treated at Station Hospital, Camp Mackall, N. C. 

668 



Vou LXXII, No. 5 


ScIlIllICr -Foot Frobicni in Armv American Journal of surgery 66q 



Cotxcct -Tbowde Too narrov/ 



Correct. Too short. 



Fig, 1. shoe fitting. Shoes should be inch 
longer than the weight bearing foot and 
wide enough to avoid crowding the toes, b, 
anatomical study of shoe fitting: i, effect 
of too short a shoe; 2, effect of pointed toe 
shoe; 3, a good foot in a well fitted shoe. 
(From The MUitan- Medical Manual, 5th 
ed., courtesy of The iMilitaiy* Service Pub- 
lishing Co.) 

embedded in the adjacent soft tissue. 
Inflammation and secondary infection en- 
sue. These are caused by short, narrow 
shoes, short, tight socks, or improper 
cutting of nail. In earlv cases elevate the 
nail edge by inserting cotton pledget 
under it. In late, infected cases, excise 
the lateral nail margin with its matrix 



Fig. 2. Construction of a shoe as seen in longi- 
tudinal section: i, welt; 2, slip-sole; 3, outer 
sole; 4, insole; 5 toe cap; 6 vamp; 7, tongue; 

8, eyelet facing; 0, quarter; 10, backstaj-; ii, 
counter; 12, heel seat; 13, shank, 14, heel. 

and adjacent inflamed soft tissue. Apply 
vaseline gauze dressing. 

HI. Subungual Hemorrhage. These are 
due to an injury, usually from a falling 
object. Treatment involves drilling the 
nail and releasing the blood. 

IV. Harigjiails and Paronychia. When 
infection is present incision and drainage is 
indicated. 

V. Cracks and Fissures. These are com- 
mon between the toes, due to perspiration, 
or when 'the toes are not dried after 
bathing. Antiseptic powders are useful 
as a prophylactic. They cake and irritate 
when applied to the fissure. Powders are 
Arm}' foot powder and zinc stearate. 
Dyes such as gentian violet can be used; 
and if adjacent callous is present, excise 
it 

VI. Corns and Callouses. These hyper- 
trophic areas of the horny layer of the 
skin are very common among soldiers. 
Hard corns are usually present over the 
dorsal aspect of the toes and are due to 
shoe pressure. Treatment involves relief 
of pressure by properly fitted shoes; the 
application of a doughnut-shaped felt 
pad; the shaving off of hyperkeratotic 
area, or the excision of the corn in loto. 

Soft corns are usually present on the 
interdigital surface of the toes and are 
caused by irritation from a spur or lipping 
on the adjacent phalanx, as well as by 
perspiration. Treatment includes the keep- 
ing of the interdigital space clean and 
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Fig. 3. Relation anteriorly of plumb line dropped from middle of patella to the normal and Hat foot; 
similar relation of plumb line dropped from middle of poplitsal space to normal a and flat-foot is, 
(Luwin, Courtesy of Am. Jr. Dis. Child.) 


dry with alcohol and powder; the applica- 
tion of a felt pad between the toes to 
prevent pressure over the corn. Excision of 
bonj' spur when present should be carried 
out. If infected, hot boric acid foot soaks 
should be employed. 

VII. Bromidrosis. Excessive perspira- 
tion may be due to overweight or glandular 
disturbance. This can be counteracted by 
local applications of 25 per cent aluminum 
chloride solution applied for three suc- 
cessive nights at weekly intervals, fre- 
quent foot baths, and the application of 
army dusting powder. 

vni. Athletes Foot, (Epider 7 Tiophytosis). 
This condition is very common among 
soldiers. It is due to a fungus infection 
and is * manifested by itching, vesicle 
formation, and maceration of the skin 
between the toes. The nails become 
ridged and keratotic. Scrapings from the 
lesion are placed in 20 to 30 per cent 
potassium hydroxide and examined riii- 
croscopically for spore or chain-like or- 


ganisms. Prophylaxis includes: (i) Avoid 
walking barefooted; wear wooden shoes 
in shower; (2) employ foot bath of 10 to 
15 per cent cadium sodium thiosulfate 
before entering shower; (3) avoid woolen 
socks and change socks daily. 

Treatment involves: (i) Keeping the 
feet clean and dry; (2) local applications 
of Whitfield’s ointment; dj^es such as 
gentian violet; dusting powders; (3) ultra 
violet ray or sunlight exposure of feet; 
(4) avoiding spread of infection to other 
parts of the body; and (5) boiling socks 
and changing them daily. 

IX. Static Disability of the Foot. The 
bulk of soldiers seen with painful feet 
fall into this category. Static foot de- 
formities consist of flat feet, metatarsalgia, 
and March fracture. 

FL/VT FEET 

The etiology may be hereditary', asso- 
ciated with fusion of the tarsal bones or 
presence of an accessory scaphoid, trau- 
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Fig. 4. A. T., twenty-one years of age, march fracture, second left metatarsal, mid-shaft. Unset of pam after 
prolonged drill session end of May, 1943; foot strapped without relief; hospitalized June 16, 1943. a, June 
7, 1943, incomplete oblique fracture line, second left metatarsal, mid-shaft; b, June 14, 1943, mild peri- 
osteal proliferation; c, June 21, 1943, marked increase of periosteal proliferation; irregular shaggy outline 
of callus; D, June 28, 1943, more regular outline of callus; e, July 5, 1943, ossification of callus; trabecula- 
tion present. Treated with bed rest; returned to duty Juh' 6, 1943, with shoe correction. 


matic or postural, with or without asso- 
ciated obesity and glandular disturbance. 
Regardless of the underlying cause, how- 
ever, the problem confronting us is to 
differentiate the symptomatic from the 
painless flat foot. In a large percentage of 
cases, the complaints of the patient are 
unreliable. It is common knowledge that 
the height and shape of the longitudinal 
arch do not completely determine the 
strength or usefulness of the foot. Yet a 
large number of soldiers have come to 
realize that a plano-valgus position of 
the foot is a possible invitation to a C.D.D. 
We must recognize and evaluate the 
objective findings in order to dispose 
properly of a case of pes planus. Is there 
pronation of the foot with inward rotation 
of the astragalus and os calcis, resulting 


in lateral inclination of the achilles tendon? 
Is there peroneal spasm or actual con- 
tracture with restricted mobility of the 
foot? Are callouses present to indicate 
abnormal weight bearing? If so, the 
patient’s complaints of pain, fatigue, and 
tenderness under the calcaneo-scaphoid 
or spring ligament may be justified. 

Mild or moderate cases are treated with 
shoe corrections, arch supports and cor- 
rective exercises as follows: 

Shoe Correclioits. A Thomas heel can 
be used (inner border lengthened to 
scaphoid tubercle and elevated one-eighth 
to one-quarter inch). Longitudinal cookies 
or scaphoid pads can be inserted. Either 
J;he rigid or flexible arch supports may be 
used. Exercises are all important in order 
to strengthen the muscles which help 
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Fig. 5, D. AL, nineteen yenrs of age, p.imcliute jump fracture, neck of second, third 
and fourth metatarsals, right, accidentally incurred July 23, 1943. a, July 24, 1943, 
note fractures at neck of second, third and fourth metatarsals; n, August 30, 1943, 
practicallj’ no external callus noted; union clinicallj'; treated by immediate hospitali- 
zation and plaster of Paris cast for five weeks; returned to duty with shoe correction. 
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Fig. 6. Exostosis of os calcis witii (a) ordinary 
calcaneal spur and (6) exostosis at postero- 
superior angle. (Lewin “The Foot and Ankle,” 
Courtesx' of Lea and Febiger.) 



Fig. 7. Bursae of the heel. Note the inferior cal- 
caneal spur. (Shan'ds. “Handbook of Ortho- 
pedic Surgery,” courtesy of C. V. Mosby Co.) 


elevate the arch. They require only a few 
minutes and some of them can be per- 
formed even with the shoes on. They 
do give a measure of relief. These are: 

(1) Standing position; elevate the arch 
by inverting the hindfoot while the fore- 
foot is maintained flat on the floor. 

(2) Sitting position with legs crossed; 
actively invert and dorsiflex the suspended 
foot, (3) Sitting position; pick up marbles 
with the toes; then invert and dorsifle.x 
the foot and carry the marble to the front 
of the opposite foot. (4) Walk on supina- 
tion board. (5) Stretch short achilles 
tendon. Standing, with one foot advanced 
in the thrust position. Completely extend 
the hind knee with the foot flat on the 
floor. 

Attempt is made to return these mild 
cases to regular duty after the above 
rehabilitation has been carried out. Fre- 
quently, this is not possible, Avhereupon 
these patients are placed on duty without 
field service. Manj' of these mild cases 
persist in their complaints and even 
develop other complaints without organic 
basis. The psj’chiatrist labels these cases 
psychoneurotic and the patients accom- 
plish their aim by receiving an honorable 
discharge. 

Severe cases with peroneal spasm and 
rigidity of the foot, or cases with marked 


eversion with inward rotation of the 
astragalus and os calcis are recommended 
for C.D.D. in accordance with Circular 
#164 and MR 1-9. Surgical procedures 
such as section of the peroneal tendons; 
the Miller operation with fusion of the 
joints between the scaphoid, internal 
cuneiform and base of the first metatarsal 
bones; the Hoke operation with fusion of 
the scaphoid, internal and middle cunei- 
form bones; and the Zadek operation with 
subastragalar wedge resection and ar- 
throdesis are not carried out in the Army. 

METATARSAL ARCH DEFECTS 

Static depression of the metatarsal 
arch is usually associated with pes planus. 
The abnormal weight bearing results in 
callous formation, pressure on the inter- 
digital nerves and bursitis. Injur}’^ niay 
result in a similar defect. When hereditj^ 
is the etiological factor, pes cavus or 
Morton’s syndrome may also be present. 

The patient complains of pain on pro- 
longed weight bearing. The obvious de- 
pression of the metatarsal arch, the 
tendenc}’^ to claw-toe, and the callous 
formation under the metatarsal heads 
confirm the symptoms. The findings are 
more marked in the cavus foot. 

Treatment at our hospital consists of the 
shoe correetions, supports and exercises 
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Fig. 8. M. P., twenty years or.agc, Freiberg’s infraction, tliircl left metatarsal. Note broad- 
ening, irregularity and flattening of metatarsal bead. Two small osteochondral bodies 
are present within the mctatarsoph.al.angc.al joint. Injury in 1939: disposition; duty 
without field service; shoe correction. 


outlined for pes planus, with the addition of 
transverse bars applied to the shoes. 
In cases in which fixed hammer toe is 
present, tenotomy of the flexor and ex- 
tensor tendons with plantar capsulotomy 
at the interphalangeal joint will correct 
the deformity. Surgery of hammer toes, 
however, is not recommended in the 
Army. The possibility that short shoes 
may be an etiological factor should be 
investigated and corrected if necessary. 

MARCH FRACTURE 

This condition is very prevalent at 
our Camp where twenty-five mile hikes 
and double-timing are popular outdoor 
sports. The history is quite tj'pical. During 
or following a long march, the patient 
experiences pain in the forefoot. Rest 
overnight gives him some relief, and he 
attempts to continue on duty. Persistent 


and accentuated pain, however, brings 
him to the dispensarj'. X-rays are taken, 
found to be negative, and the foot is 
therefore strapped to relieve a supposed 
sprain. The symptoms continue with fur- 
ther weight bearing, and some time later 
check-up .v-rays reveal a fracture line or 
proliferative periostitis. Clinically, local 
enlargement and tenderness are noted, 
and the patient is hospitalized. 

Serial .v-rays hav^e unfolded an interest- 
ing, progressive, gross pathological process. 
The original roentgenograms are either 
negative, reveal an infraction, or a complete 
fracture even with some displacement. 
In one case the fracture was comminuted. 
The fracture line may be present at 
any level of the metatarsal bone from 
the base to the neck. In the majoritj' 
of instances, however, the mid shaft is 
involved. The third right metatarsal was 
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Fig. 9. L. T., twenty-five years of age, pes planus 3°, bilateral; hypertrophic arthritis, astragalo- 
scaphoid joint, bilateral, with deformity of head of astragalus and body of scaphoid. Disposi- 
tion; C.D.D. 


most commonly involved; the right and 
left second metatarsals tvere equally in- 
volved and almost as frequently as the 
third right. Generally the fracture line 
was indistinct at first, with little or no 
periosteal proliferation. Subsequent films 
revealed increase of periosteal callus with 
shaggy, irregular outline. Bone resorption 
at the fracture site was also noted in the 
later films, causing the fracture line to 
become wider and more distinct. Final 
.v-rays revealed complete ossification of 
the newly formed callus with regular and 
distinct outline. The fracture line again 
became narrowed or completely obliterated. 
The degree of fracture, the amount of 
resorption at the fracture site, and the 
amount of callus subsequently formed are 
dependent upon how soon the patient 
is taken off active duty status following 
the appearance of symptoms and confined 
to bed. When weight bearing is continued 


for days after the onset of symptoms, 
one can expect marked .v-ray changes, 
even if the original roentgenograms are 
negative. When confinement to bed is 
carried out immediately after the s^'mp- 
toms appear, the -v-ray changes are 
minimal. 

Treatment. The proper management of 
March fracture requires its early recog- 
nition. Unprotected weight bearing should 
be discontinued as soon as the symptoms 
appear. Do not wait for positive x-ray 
findings. Clinical evidence should be suffi- 
cient to make a presumptive diagnosis of 
probable March fracture. A history of a 
long march with resultant pain and tender- 
ness over one or more metatarsal bones, 
with local soft tissue swelling, and with 
or without palpable local bony enlarge- 
ment is enough evidence to warrant 
confining the patient to bed. Subsequent 
roentgenograms will reveal the fracture 
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line and periosteal proliferation. The earlier 
the patient discontinues weight bearing, 
the less tendency will there be for exces- 
sive callus to form; the less tendency will 
there be for bone resorption to occur at 
the fracture site; and the earlier will com- 
plete ossification of the callus take place. 
The entire cycle of the entity will therefore 
be shortened and the patient will be 
able to return to his duties at an earlier 
date. The ideal method of treatment 
therefore is to confine the patient to bed 
with or without plaster of Paris im- 
mobilization for about three weeks. Avoid- 
ance of weight bearing is the important 
factor. In cases of multiple fracture of 
the metatarsal bones, the foot should be 
immobilized in a plaster of Paris cast to 
prevent deformity. The patient should 
not be permitted to resume weight bearing 
until the .v-rays reveal subsidence of 
periosteal proliferation and complete ossi- 
fication of the callus present. This is 
evident when the shaggy, irregular ap- 
pearance of the earlj'- callus takes on a 
regular, smooth and distinct outline with 
trabeculation characteristic of ossifica- 
tion. Weight bearing may then be per- 
mitted with shoe correction. Transverse 
bars are fixed to the shoes, and in some 
cases, Thomas heels and longitudinal 
cookies are also applied. All of our patients 
have returned to regular duty. The length 
of temporary disability varies directly with 
the elapsed time between the onset of 
symptoms and the Institution of treatment. 

X. Pes Cams. I have been rather 
surprised at the relatively large number 
of cases of pcs cavus seen at our hospital. 
As a result of the metatarsus cquinus 
with complete obliteration of the meta- 
tarsal arch, sustained weight bearing is 
very uncomfortable. Callosities develop 
under the metatarsal heads as well as 
over the dorsal aspect of the toes, which 
assume hammer position. The majority 
of cases seen were idiopathic in etiology. 
One case was due to poliomyelitis and 
one presented a mild spastic clement. 
Since all of the cases were LOD, no, 


EPTI, they were recommended for duty 
without field service or C.D.D., depending 
upon the severity of the condition. Those 
who remained in service received correc- 
tive shoes. The majority were separated 
from the army. 

XI. Fracture oj Metatarsals Due to Para- 
chute Jump. These fractures difi'er from 
March fracture in that the site is generally 
through the distal third of the metatarsal 
bone at the neck. Usually there are more 
than one bone involved. In the majority 
of cases seen at our hospital, the neck of 
the second, third or fourth metatarsals 
were fractured. We have had isolated 
fractures of the fifth metatarsal neck. 
These fractures roentgenologically resem- 
ble the early stage of March fractures 
which occur in the neck of the metatarsal 
bone. In the cases of parachute jump, 
however, one does not see the deposition 
of excessive callus nor the local bone 
resorption at the fracture site. This is 
true even in the cases with displacement 
of the heads of the metatarsals, where 
the trauma must have been considerable. 
In these parachute jump cases, the frac- 
ture line remains thin, and bony union 
occurs with minimal callus formation. 
This is due to the fact that these patients 
are hospitalized immediately after their 
injury and confined to bed. With the dis- 
continuance of weight bearing, subsequent 
repeated trauma and strain, which arc 
the stimuli for excessive callus formation 
are avoided. 

Pairijul Heels. These are usually clue 
to spurs or bursitis. This condition has 
not been commonly met with at our 
army camp. Spurs arc usually located 
on the inferior medial aspect of the os 
calcis, at the attachment of the plantar 
fascia, or on the posterior superior surface. 
Treatment may be non-operative, when 
corrective shoes arc used to relieve pres- 
sure. Operative treatment consists of 
excision of the spur. 

Bursitis is located: (i) Rctro-achillcal; 
adventitious; superficial to achillcs ten- 
don; (2) rctro-calcanca!; calcaneal; deep 
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to achilles tendon, and (3) subcalcaneal; 
overlies spur. Treatment consists of shoe 
correction, novocaine injection, or excision 
of bursa. 

XII. Affection of Toes. Hallux Valgus: 
The etiolog}”^ is usually shoe pressure. 
Properly fitted shoes are essential for 
relief. If joint changes are present with 
evidence of hallux rigidus, relief can be 
obtained by means of a steel insert into 
the sole extending from the heel to the 
toe, parallel with the big toe, to prevent 
motion at the metatarsophalangeal joint. 
Operative correction has not been carried 
out at our station. 

Overriding jtb Toe: This is not uncom- 
monly seen. Pain is due to shoe pressure. 
Either shoe correction is essential to 
relieve pressure, or operatiA^e correction 
must be performed. Freiberg’s operation or 
amputation of the toe may be indicated. 

Teiwsx'novitis: Tenosynovitis involving 
the achilles, e.xtensor hallucis longus and 
extensor digitorum longus tendons and 
sheaths is not uncommon. The treatment 
is rest and relief from pressure. 

There are many other foot conditions 
which I have seen at our hospital, which 
will only be briefly mentioned. 

One case of thromboangeitis obliterans 
was picked up in an officer who com- 
plained of pain in the knee. He was 
transferred to a General Hospital where 
the diagnosis was confirmed. 

A neurofibroma was excised from the 
plantar aspect of a foot and the soldier 
returned to active duty. 

Several cases of poliomyelitis have 
been observed and were recommended 
for C.D.D. One soldier gave a history of 
poliomyelitis, yet no clinical evidence 
of it was found. He developed a marked 
limp with inversion of the left foot after 
two months in service. He was ordered 
to walk normally, and he did, right back 
to duty. 

Another soldier gave a history of polio- 
myelitis at the age of three years, as 
well as a history of having been born 
with a deformed foot. He wore a brace 


from the ages of two to nine years and 
recovered sufficiently to become a truck 
driver before his induction. He presented 
a mild metatarsus adductus and obvious 
voluntary clawing of the toes. His limp 
was exaggerated, and he required coaxing 
to move the foot actively through its 
free range of motion, hluscle power 
appeared normal and the reflexes were 
active. The metatarsus adductus was 
easily correctible. X-rays revealed ob- 
liquity of the distal surface of the cuboid 
and internal cuneiform bones as the cause 
of the congenital deformity. The shoe 
was corrected with a raise on the outer 
border of the sole and a transverse bar 
was applied. The patient was able to 
return to duty without field service. 

One case presented an abscess of the 
left foot with low grade osteomyelitis of 
the internal cuneiform. Incision and drain- 
age was performed with healing, and the 
patient was returned to duty without 
field service. 

A young soldier had landed on a nail 
with his left heel about nine years ago. 
He developed an infection which was 
drained by incision many times. A’^-ray 
revealed irregularity of the posterior aspect 
of the os calcis. Because of pain and the 
history of spontaneous drainage every 
three to four months, a C.D.D. was 
recommended. 

A twenty year old private tripped and 
injured his left foot as a civilian. He 
limped with pain ever since. He presented 
a mild dorsal prominence over the head 
of the third left metatarsal with mild 
tenderness. Motion at the metatarso- 
phalangeal joint was free. The roentgeno- 
gram revealed broadening, irregularity 
and flattening of the third metatarsal 
head with two small osteochondral bodies 
in the joint. This resembled a Freiberg’s 
infraction. A transverse bar was applied 
to the shoe and the patient placed on 
duty without field service. 

A nineteen year old private presented an 
absence of the third and fourth toes of the 
left foot due to an old gunshot wound. 
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SURGICAL ASPECTS OF CARCINOMA OF THE STOMACH- 

Eldridge L. Eliason, m.d. and Robert H. Witmer, m.d. 

PHILADELPHIA, PENNSYLVANIA 


T HIRTY-FIVE cases of carcinoma 
of the stomach on General Surgical 
Service “B” from 1929 to 1934 and 
1 14 cases of carcinoma of the stomach on 
General Surgical Service “A” from 1934 
to 1944 are included in this survey. These 
cases constitute the total number of 
patients with gastric carcinoma seen by 
these services during the stated years 
at the Hospital of the University of 
Pennsylvania, Philadelphia. There were 


Table i 

SEX INCIDENCE 


Sex 

No. 

Per Cent 

Male 

i 

Qt ' 

64 

Female 

54 

i 

36 

1 


ninety-five cases or 64 per cent in males 
showing the greater incidence in this 
sex with almost a 2 to i ratio. The age 
incidence showed 8 1 per cent of the cases 
between the ages of forty and seventy’’ 
with the greatest number (34 per cent) 
between fifty and sixty years of age. 


Table ii 

AGE INCIDENCE 


Years 

No. 

Per Cent 

20-30 

1 

0.5 

30-40 

9 

6 

40-50 

33 

22 

50-60 

51 

34 

60-70 

37 

25 

70-So 

17 

12 

No age 

I 

0.5 


It was interesting to note the lag between 
the time the patient first saw a physician 
and the time the patient reached the 
surgeon. Unfortunately, the records did 


not alwaj'S contain the data as to when 
the patient reached the local physician 
but as a rule this was within a month 
after the onset of symptoms. Seventy-five 
per cent of the cases reached the surgeon 
three months or longer after the onset of 
symptoms with 42 per cent reaching the 

Table hi 

DURATION OF SYMPTOMS BEFORE CONSULTING M.D. 


Time No. 

No record loi 

I week 14 

1 month 21 

2 months 4 

3 months 5 

6 months 2 

I year 2 

Over I year o 


surgeon one year or more after the onset of 
sjmiptoms. This certainly leaves much 
to be desired. One hundred thirty-five 
cases or 91 per cent were able to be explored 
while 9 per cent were considered in- 
operable without exploration. Of the group 


Table iv 

DURATION OF SYMPTOMS BEFORE REACHING SURGEON 


Time 

No. 

Per Cent 

No record 

4 

3 

I week 

I 

0 . 4 

I month 

5 

3 

2 months 

29 

19.5 

3 months 

22 1 

15 

6 months 

25 

17 

I year 


22 

Over I year 

30 

20 


e.xpfored only fifty-two patients or 35 per 
cent were operable. This implies that the 
surgeon felt he could remove all the lesion 
and the gastrocolic or gastrohepatic nodes 
which appeared involved. Of the number 
resected in this series, fifty-one patients 
or 34 per cent had a subtotal gastric 


* This series is taken from the sciA’ices of Dr. G. P. Muller and Dr. E. L. Eliason. 
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was actually limited In the local lesion 
as such were nil. rims before ue consider 
the form of operation olfered these pa- 
tients we realize the surgeon is at a 
handicap before he starts. 

W'iiat is tile answer to this problem? 
Is it routine upper gastrointestinal roent- 
genology first the same as we adv ise yearly 
routine chest films? St. John, Swenson and 
Marvey,’^ of Columbia University, tried 
an experiment in tlic early diagnosis of 
ga.slric carcinoma consisting of mass roent- 
gen sludic,s of persons over fifty who had 
no digestive symptoms of perceptible 
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significance. Of 2,413 studied, three had 
unsuspected malignant gastric tumors, an 
incidence of 1.24 per 1,000. These three 
undenvent subtotal gastric resection. Ob- 
viously this study is only in the experi- 
mental stage and should be continued for 
many years to prove its value. It may be 
one of the answers to the problem. 

A more direct answer at present seems 
to be found in the patients who have 
gastric symptoms. In the present day of 
speeialization the surgeon can do little 
actual ground work to aid the eause. 
The real boost has to come from the general 
practitioner and gastrointestinal specialists 
who see these patients first. The time lag 
between when the patient first sees the doc- 
tor and reaches the surgeon is considerable. 

Thorstad'’ reports that over a fifteen- 
year period from 1928 to 1942 there 
has been no marked annual increase in 
the admissions for cancer of the stomach 
at two of Detroit’s large hospitals. He 
also stated that no evidence has been 
found to indicate a marked improvement 
in either the diagnosis or treatment of 
early careinoma of the stomach during 
this fifteen-year period. Earlier diagnosis 
on the part of the general practitioner 
and the gastrointestinal specialist and 
prompt surgery is essential if we are 
to improve our results in the treatment of 
carcinoma of the stomach. 

Some authors have reported better 
results in the overall five-year cures in 
their clinies. Custer" reports 18.75 
cent alive and well for over eight years. 
If one breaks this figure down, however, 
it is seen that the series which he reports 
contained 463 patients. Of these only 14 1 
were operable and of the 141 operated 
upon only ninety-six were completely 
followed. It is this total ninety-six that 
he considers eighteen cases or 18.75 
eent alive and well for over eight years. 
In terms of the total number of cases in 
his series, only 3 per cent are alive and 
well for over eight years. This is only a 
slightly better percentage than our overall 
five-year cure rate of 2 per cent. 


As for the seeond line of attaek in 
improving our results, the question of 
total gastric resection in borderline oper- 
able cases is raised. It is known that man 
can get along almost as well without any 
stomach as with one-third or one-fourth 
of it left as shown by the studies of Ingel- 
fmger.® Hence the physiologic aspect of 
either procedure is justified. 

It is just within recent years that the 
pendulum has swung to the possibilit}^ 
of more widespread use of total gastric 
resection in borderline operable cases of 
careinoma of the stomach. 

Lahey and MarshalP and Jones and 
Kehm- have reported two series of total 
gastrectomy and their results are noted 
here; Lahey and MarshalP report seventy- 
three.eases seen since 1938 with twenty-four 
postoperative deaths but in the last two 
years only five deaths occurred in twent}”^- 
eight cases. As stated, the procedure was 
only used in borderline operable cases or 
in which the lesion was high in the cardia 
of the stomaeh. In the majority of cases, 
total gastrectomy with anastomosis of the 
jejunum to the esophagus through the ab- 
domen was done provided enough normal 
esophagus remained. They reported one 
five-year eure out of the seventy-three 
cases. The procedure carried a very high 
mortality with only forty-eight of the pa- 
tients surviving operation; fifteen lived a 
vear or longer before recurrence caused 
death; twelve survived one year, seven 
survived two years and one survived four 
and one-half years. 

The report of Jones and Kehm is a later 
one and harder to evaluate. However, indi- 
cations for total gastrectomy by these men 
were the same as by Lahey and Marshall. 
Of their eight consecutive cases, however, 
the patients are all living at present, the 
postoperative period varying from six to 
eighteen months. 

Naturally, the procedure ean be used 
only in selected cases. Its widespread use 
would only result in an increased operative 
mortality in patients with lesions too 
widespread for surgery, but with its greater 
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INDICATIONS FOR DETERMINATION OF THE THICKNESS 

FOR SPLIT SKIN GRAFTS* 


Earl G. Padgett, m.d. 

KANSAS CITY, IvIISSOURI 


I T is now a self-evident truism that many 
of the advantageous properties of a skin 
graft with certain exceptions provided 


embraced while the disadvantageous quali- 
ties of each will be minimized. A skin graft 
cut at a uniform thickness also has obvious 



Fig. I. Sections of thin and moderately thick calibrated skin grafts. X i6. a, male adult graft cut 
from abdomen about .010 of an inch (.25 mm.) in thickness used to cover a granulating area; 
a good “take.” n, male adult graft cut from abdomen about .012 of an inch (.3 mm.) in thickness 
used to cover a granulating area; a good “take.” c, male adult graft cut from abdomen about 
.oiS to .020 of an inch (.46 to .5 mm.) in tliickness. Graft used to cover back of hand on clean 
raw surface; a perfect* ‘take”; no blistering, d, male adult graft cut from outer thigh used to 
cover clean raw surface of dorsum and palm of both hands, .014 to .016 of an inch (.36 to .41 
mm.) in tliickness; a good “take.” (From Padgett. “Skin Grafting.” Charles C. Thomas Co.) 


a good “take” can be obtained, become 
maximal the thicker the applied skin graft 
has been cut on the contrary, as a rule, the 
disadvantageous properties save that of a 
certainty of a “take” increase as the skin 
graft is cut at a more superficial level. This 
fact suggests the need of attaining in most 
instances if possible, a skin graft cut at such 
a level that most of the good qualities of 
the thin and the thick skin graft will be 


advantages. Often because of conditions 
beyond the control of the surgeon both as 
to the recipient area and donor site, it is an 
obvious advantage to a large extent to be 
able to predetermine the thickness of the 
skin graft. Another aid, sometimes an al- 
most indispensable one, is to be allowed to 
use a suitable part of the body for a donor 
site. When a considerable amount of skin 
has to be taken, a final advantage is 


From the Surgical Department, University of Kans.as, School of Medicine. Delivered before the American Society 
of Plastic and Reconstructive Surgery, New Orleans, Louisiana. 
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Fig. 3. this woman had a large progressively necrotizing ulceration following an abdominal 
operation. It was eventually stopped after cautery excision. After the whole area was cleaned 
tip with wet dressings the area was covered with a skin graft taken from the thigh and buttocks 
cut about .010 of an inch in thickness. A good take was obtained, b, the final result after two 
months. 


whether the area is just previously been 
made surgicall}' or if it is of traumatic origin, 
as in the latter case the causal factor of the 
trauma and also the number of hours since 
the trauma occurred may have some bear- 
ing which will influence the selected thick- 
ness. (Fig. 3.A. and b.) One would be inclined 
to decrease the thickness of the graft some- 
what if it were thought that the denuded 


area probably would not prove to be an 
aseptic one, or if sufficient time had inter- 
vened for the probability of some beginning 
multiplication of bacteria. (Fig. 4A and B.) 

The Location oj the Recipient Area. The 
location of the recipient area is important. 
Different thicknesses of skin grafts may be 
indicated on various parts of the face or 
when one is relining a cavity the thickness 
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Fig. 4. A, two years before I saw this matv he had had large Marjohn’s ulcers on both legs cacised 
after lie refused amputation which was advised at that time. Mowever, the areas did not entirely 
heal and beneath the skin was a good deal of deposition of calcium. The scars were completely 
excised giving a large aseptic denuded base on which were applied large sheets of skin about .020 
of an inch in thickness, n, a perfect take was obtained with a good final result. 


that one may safely cut a skin graft de- 
pends somewhat upon the amount of con- 
tamination that one may expect in the bed. 

For example, in building a new vagina 
one has an aseptic field and a relative thick 
skin graft is advantageous because of 
minimal contracture while when relining 
a sulcus in the mouth, because of the rela- 
tively unclean bed a thinner skin is the 
most certain one to “take” and due allow- 
ance can be made for subsequent contrac- 
tion. On the body, legs, arms, hands and 
feet, when one does not fear a contracture 
because of the underlying anatomy, and if 
the condition of the patient is not good, 
thin coverage only may be the main objec- 
tive. About joints, the necessity for absence 
of contracture may lead one to select a 
graft of considerable thickness when condi- 
tions warrant. About the feet, toes, lower 


legs, palms of the hands and fingers (Fig. 
5A to d), the factor of trauma when condi- 
tions are favorable, demand grafts of con- 
siderable thickness. 

Age 0/ Patient. It is hardly necessary to 
mention the manner in which the age of a 
patient influences the thickness of a skin 
graft which may be obtained. Relativeljf in 
a child or baby anj'- sheet skin graft that 
one cuts will be thinner in comparison with 
the thickness of the skin than of an adult 
according to the age of the patient. It is 
well known that it may be very difficult 
to cut a skin graft from a baby or a small 
child, thin enough to leave sufficient epi- 
thelial elements in the donor area for 
regeneration. 

Donor Area. The location of the donor 
area may influence the thickness of skin 
that may be obtained. The skin of the inner 
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Fig. 5. In this case the ideal thing wonld have been for the area to have been covered immediately 
after the mangle burn injurj'. However, it was neglected for about tliree months. When she first • 
came to see us her hand was as shown in a. She returned to another surgeon for another operative 
procedure with the result shown in b. After cleaning up the granulating area it was totally excised 
down to the tendons and a thick skin graft about .020 of an inch in thickness was placed over the 
dorsum of the hand with the result shown in c and d. (From Padgett, “Skin Grafting.” Charles 
C. Thomas Co.) 


side of the arm and although less so, the 
inner side of the thigh may be fairly thin, 
while that over the outer thigh, abdomen 
and back especially is thicker. In the female 
such is especially true. When the female has 
had multiple pregnancies the skin over the 
abdomen may be almost paper thin. 

One can get a rough idea of the thickness 
of the skin in an individual by making an 
incision at right angles with the surface 


with a scalpel and then examining the cross- 
cut skin as to thickness. 

Recipient Areas Difficult to Cover ivith 
Skin. A skin graft of any thickness is 
likely not to “take” on fat. This may be a 
problem when contractures are released, 
especially about the anterior chest region 
of fat women. About one-half “take” of a 
skin graft may be obtained on diploic 
bones. This in certain instances may allow 
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Fig. 6 . Example of a very large granulating area due to a burn which was covered with a skin graft 
about .010 of an inch in thickness with a perfect take of the whole area. The function was good 
without any further skin grafting. 


complete healing over the skull. But as a 
rule, on bone a skin graft will not take in a 
sufficient amount to be useful. This is 
absolutely true when a dependent position 
has to be maintained or trauma withstood. 
Over tendons unless the uncovered area is 
very slight, a skin graft of any thickness is 
usually not indicated. Such conditions 
usually call for a skin flap. 

LESIONS FOR WHICH SKIN GRAFTS ARE 
PARTICULARLY APPLICABLE 

The areas for which skin grafting are 
advisable fall into two large groups, (1) 
the granulating more or less superficial 
relatively non-aseptic areas, whatever their 
cause may be, and (2) the healed or nearlj- 
healed cicatricial contractured lesions due 
to various causes which when excised or 
cross-cut provide an aseptic base. To 
resurface the former, in an adult it is our 
custom, almost invariably to use a thin 


skin graft of about .008 to .10 of an inch in 
thickness. To resurface and correct the 
latter with certain exceptions which will be 
mentioned subsequentlj'-, it is our custom 
to use what we have termed a “three- 
quarter thickness skin graft.” Often the 
etiology of the granulating areas, the cica- 
trix or scarred contracture with the excep- 
tion of one due to excessive irradiation, is 
not so important as the location. In other 
Avords, the principles of the correction often 
are based upon other factors than that of 
etiology. 

For purposes of illustration it may be 
AA'ell to select certain definite types of lesions 
Avhich are typical for comment. When a 
superficial “split” skin graft is used the 
skin graft is cut Avith the dermatome or 
AA'ith the large knife by hand, depending 
upon the size of the area to be covered, the 
donor area aA'ailable and Avhich method 
seems the easiest and the quickest has an 
influence. In other AA'ords, both methods 
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Fig. 7. A, this man sustained a burn on the back when he was a boy. He was unable to raise his arms 
and he had a vcr}' thick scar over the back. The contracture beneath his axilla was released and 
the scarring was excised from his back to relieve the feeling of tightness and the tendencj'- to 
ulceration. In this case three-quarter thickness skin grafts about .022 of an inch in thickness were 
used. B, final result. 


are used according to indications for the 
given lesion and patient. 

Skw Grafting in Severe Burns. Follow- 
ing a severe third degree burn the lesions 
seen by the reconstructive surgeon fall 
largely into ttvo groups: 

In the first group are those individuals 
presenting a large granulating surface in 
whom the demand is immediate resurfacing. 

In the second group of cases, either the 
base following the preliminary resurfacing 
has contracted sufficiently to allow a 
residual contractual deformity, or else the 
wound has been allowed to heal inten- 
tionally by secondary intention with the 
idea of relieving the contractural deformity 
at a later date when one has the advantage 
of an aseptic field which makes it possible to 
use a thicker skin graft, as such a graft will 
contract less and will give a better cosmetic 
result and better protection. 

The Unhealed Lesion. As a general rule, 
the outstanding demand in the unhealed 
lesion is to clean up the wound as quickly 
and as thoroughly as possible so that the 
granulating area can be resurfaced as early 
as possible. Although a thin skin graft may 
not be the ideal material, the surgeon has 
no choice, as the danger of not obtaining a 
satisfactory “take” with a thicker skin 


graft is too great. A large amount of the 
tendency to contracture, however, may be 
prevented by the early resurfacing, and the 
period of disability with its economic poten- 
tialities can be very materially lessened. 
(Fig. 6a and b.) On the face it is seldom that 
temporary resurfacing is indicated. How- 
ever, it often is indicated over the dome of 
the skull. A thin skin graft gives a poor 
cosmetic result and as a rule it will have 
to be removed and replaced by a thick skin 
graft to effect the maximum final correc- 
tion. Therefore, as a rule it is just as well to 
allow the lesion to heal by secondary inten- 
tion and allow the field to become a rela- 
tively aseptic one so that in the correction 
one can use the skin graft which will be 
needed finally. The exact opposite applies 
elsewhere and particularly to the back of 
the hand where if possible early movement 
is a desirable goal. 

When the granulating base is relatively 
new, a large thin graft will show a greater 
tendency to “take” well if the granulation 
tissue is not interferred with; but when suf- 
ficient fibrosis has occurred to give a firm 
scar base, after the granulation area has 
been rather widely excised the chances of a 
complete “take” with a skin graft of a 
thickness about three-fourths the thickness 
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Fig. 8. a, this woman had sustained an injury which had destroyed the right eyebrow and there was 
a scar extending up on her forehead. A graft was removed from the posterior scalp and all of the 
fat was removed from the base. Even the lower ends of the hair follicles were cut off with scissors. 

A skin graft about .020 of an inch in thickness was applied to the forehead. The scalp graft was 
applied to the eyebrow region, b, final result. (From Padgett. "Skin Grafting.” Charles C. 
Thomas Co.) 

of the skin, are not decreased. Often some of the axilla and on the neck it maj' be found 
the contracture is relieved and better func- that a good “take” with a skin graft is 
tional results thereby obtained because of more difficult to obtain because of the 
the scar excised and the greater thickness difficulty of obtaining uniform pressure but 
of the skin graft which has been applied. with proper technic in applying the dressing 
The Healed Lesion. Formerlj^ when a this factor may be reduced to nearly nil. 
full thickness skin graft was used to correct One can largely ignore this difficult}’ about 
a healed defect, one unfortunately had to the elbow or the popliteal space. To correct 
consider the possibility of a partial or even a contracture of the neck or axilla after 
of a complete failure to obtain a good making use of anj' material available for 
“take” in about 20 per cent of the opera- a switch pedicled flap, the application of 
tive attempts, dependent principally upon a graft of “three-quarter thickness” as a 
the anatomy of the region. rule, is the method of choice. (Fig. 7A and 

At the present time, with a few excep- b.) Also about the elbow and about the 
tions, for healed or nearly healed lesions the popliteal space, the groin, the perineal 
“three-quarter thickness” skin graft is region, or the back of the hand, the thicker 
used, one largely eliminates the chances of type of graft is preferable. For cicatricial 
failure to get a “take.” The amount of contractures of the palm of the hand and 
contracture is minimal and the cosmetic the flexor surfaces of the fingers, the thick 
result is good. skin (“three-quarter” or deep intermedi- 

When one wishes to correct a contracture ate) graft often offers a good functional 
about such a region as the axilla, the pop- result. If one uses a thin graft in these areas 
liteal space or the elbow, full movement of it will be found that the final contracture 
the extremity is the first consideration. In is considerable, that the appearance is not 
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Fig. q. Example of a full thickness skin graft applied for the correction of 
web fingers. After a number of years a secondary operation was done to 
release some scar contracture on the lateral sides of the fingers. 


very good, and that in the case of the palm 
of the hand and the ventral surface of the 
fingers the protection may not be adequate. 
On the anterior portion of the neck, a thin 
skin graft usually contracts from 50 to 70 
per cent — ^too much to correct the epn- 
tracture — and the appearance usually is 
not satisfactory. On the neck, the sides 
of the cheek and over the mandible the 
deep intermediate or “three-quarter thick- 


ness” skin graft should be given preference 
because it can be cut at a desired thickness 
and it closely resembles the normal skin in 
appearance. Some of our most brilliant 
results have been obtained with large 
“three-quarter thickness” skin grafts to 
the neck or face. Probabl}'- a full thickness 
skin graft taken from behind the ear or 
from the opposite eyelid will most nearly 
imitate the normal skin when applied over 



6^2 American Journnl of Svirgcrj* Pfld^Ctti Spilt SiciU GrflftS 


Novemdcr, 1946 



Fig. 10. a, example of a girl with .a large birthmark of the face which has been irradiated. The birth- 
mark was excised and a three-quarter thickness skin graft was applied, n, result one and a half 
years later. Her appearance is vciy good with the application of simple cosmetics. (From Padgett. 
"Skin Grafting.” Charles C. Thomas Co.) 


the orbicularis palpebrae muscle for an 
ectropion of the eye although for large 
correction, as a rule, Insufficient material 
is available which will give sufficient 
skin to correct the contracture even if the 
color of the new graft is not quite ideal. For 
ectropion of the lips a skin graft of “three- 
quarter thickness” often is the graft of 
choice from the standpoint of appearance 
and function. 

When a “three-quarter thickness” deep 
intermediate skin graft is used on the neck 
and chin and about the mouth and over the 
cheek, in some cases a secondary operation 
is necessary after a period of several months 
for the purpose of excising the rather heavy 
scar which tends to form at the juncture of 
the skin graft with the surrounding normal 
skin. Moreover, even when the “take” of 
the “three-quarter thickness” or deep in- 
termediate skin graft is perfect, the possi- 
bility has to be considered of having the 
graft too shiny or in brunettes of presenting 
a discoloration from pigmentation. Al- 
though there is a tendency for the thick 
skin graft to have a slightly shiny appear- 
ance, the grafts that “take” will, without 
superficial exfoliation, eventually show 


almost the normal texture of the skin for 
the region from which the graft was re- 
moved. The grafts in which some super- 
ficial exfoliation occurs have more of a 
tendency to pigmentary changes. In pro- 
nounced brunettes pigmentation some- 
times occurs after a perfect “take.” 

Eyebroivs. Acceptable eyebrows may be 
made with a full-thickness skin graft from 
the scalp. The hair will be found to be 
somewhat sparse and less plentiful than in 
a normal scalp, but with care in clipping 
the new ej'ebrow may be fairly successful. 
(Fig. 8.\ and b.) All the fat and even the 
deepest of the hair follicles should be re- 
moved with the scissors when preparing the 
graft if one wishes to get a good “take.” 

Web Fingers. In certain congenital 
anomalies such as “web” fingers and 
“web” toes, the application of- a full- 
thickness graft offers the best result espe- 
cially in children. (Fig. pA, b and c.) Two 
operations may be required because there 
is a tendency for a thick scar to form at the 
junction of the skin graft and the normal 
skin. In children, full thickness grafts take 
well. As one does not need much skin it is 
usually advisable to cut the necessary 
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diamond-shaped piece of skin from the 
abdomen. 

Birthmarks. “Birthmarks” ofthe“ port- 
Avine” type in adults, do not respond 
Avell to radium therapy. The color is 
obliterated only in a splotchy manner, and 
telangiectasis and scaly areas usually form. 
Often the area, if not actually painful, is at 
least uncomfortable. When the color is 
dark, the lesion thick or over-irradiated, it 
has been our custom to excise those lesions 
eii toto after Avhich a “three-quarter thick- 
ness” skin graft is applied. As a rule, the 
scar betAveen the normal skin and the graft 
AA'ill be slightly heaA^y and Avill need some 
excision. 

The majority of these skin grafts are 
slightly AA'hiter than the surrounding skin 
but they shoAV good texture. In a dark 
brunette one runs a chance of getting some 
permanent ■ pigmentary changes in the 
graft. (Fig. io.\ and b.) HoAvever, this may 
not be A'ery noticeable after a period of 
years. With the aid of some “coA-er mark,” 
poAvder or rouge or tatooing (Byars), the 
appearance of the skin graft can be made to 
approach normal skin A-ery closely. On the 
Avhole, as a rule, the result is e.xtremely 
satisfactory to the A'ictim of this noticeable 
deformity. 

Cavity Grafting. A skin graft should be 
thin for relining an eye socket and to get 
the best socket the stent should be specially 
made, flattened and OA-al. One does not 
need much depth to the socket, but all the 
diameter possible is necessary. For deepen- 
ing an obliterated gingh'-olabial sulcus or to 
release a scar band in the mouth, nostril or 
pharynx, a comparatiA'ely thin skin graft is 
preferable and one should not fail to re- 
member that about tAA-o-thirds more lining 
should be applied than Avill be needed eA'^en- 
tually to correct the lesion. 

Artificial Vagina. One of the moststrik- 
ing uses of the “three-quarter thickness” 
skin graft is the formation of an artificial 
A'agina. There has been some published 
Avork AA’hich AA'ould indicate that an artificial 
A-agina might be formed by inserting a 


bare stent in the space betAveen the rectum 
and the bladder. I cannot belieA'^e that such 
a procedure can be successful in reforming a 
A^agina unless some, remnants of A^aginal 
mucosa are present. The formation of an 
artificial A^agina by means of a “three- 
quarter thickness” skin graft is an easy 
procedure. It giA^es satisfactory result and 
is not dangerous. 

Urethra. Mclndoe has successfully re- 
constructed an acceptable urethra for a 
hypospadias. But in my experience an 
operation Avhich employs skin flaps is the 
better operation for most cases of hypo- 
spadias. A skin graft urethra contracts and 
gh-es a chordee in erection Avhile if proper 
correction of the chordee is made pre\dous 
to the transplantation of a skin flap erection 
AA'ill occur Avithout A'entral bending. 

SUMMARY 

To summarize, as a rule, in adults thin 
skin grafts of from .008 to .010 of an inch in 
thickness are used to cover granulating 
areas and to reline cavities such as the eye 
sockets and sulci in the mouth. “Three- 
quarter thickness” skin grafts cut from 
.018 to .022 of an inch in thickness in 
adults but thinner according to the age of 
the child, are used after release of healed 
or nearly healed contractures and to coA'er 
most aseptic denuded areas or caAuties. 
Similarly, the “three-quarter thickness” 
skin graft is used on the neck and face. 
It AA'ill giA'e the maximum cosmetic cor- 
rection as a rule and insofar as skin grafts 
are concerned in contradistinction to skin 
flaps, the minimum contracture if due al- 
loAvance for contracture is made. In chil- 
dren full thickness skin grafts are used 
AA'hen small areas are to be covered and in 
AA'eb fingers. For the loAA'er eyelid AA'hen a 
small ectropion is present, a “full thick- 
ness” skin graft from behind the ear may be 
acceptable. When a large healed ectropion 
of the eyelid or lip is to be corrected a non- 
ha iry doAvn area is selected such as the 
inner side of the arm Avhere sufficient skin 
maj’- be obtained. 
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T he use of refrigeration in surgery 
dates back only a relatively few years. 
In 1941, after several years of animal 
e.xperimentation, Allen -showed clinically 
that a tourniquet could be applied to a 
limb and the part distal enveloped in ice 
to produce adequate surgical anesthesia.' 
This method was particularly applicable to 
patients who were poor risks suffering from 
gangrene. In this and the studies that fol- 
lowed refrigeration was postulated to do 
four things: first, to produce anesthesia; 
second, to increase the survival time of 
anemic tissue; third, to control infection; 
and fourth, to prevent and control shock. 
Of these postulates only the first has been 
proven. The clinical studies, as a group, 
have not been well controlled except for 
those dealing in reduction of mortality in 
patients who ha-\'^e had an amputation for 
gangrene. The experimental studies are 
better controlled but in many cases have 
been equivocal. 

The experimental evidence ma}' be 
divided into five subsections. These will be 
discussed first. The clinical evidence is of 
a more conglomerate nature and will be 
presented later. 

GENERAL EFFECT OF REFRIGERATION ON 
TISSUES 

The velocity of most biologic reactions 
varies directly with the temperature. Cellu- 
lar activity stops at a temperature close to 
freezing. Conduction in a nerve trunk in 
warm blooded animals stops between 25° 
and 30°c.- This accounts for the phenome- 
non of refrigeration anesthesia. 

Cooled tissues become anesthetic and 
their metabolic rate lowered. After expo- 
sure to a temperature of 3° to 4°c. for 
twenty-four to ninety-six hours, the tails 
of rats show marked degeneration of nerves 
and muscles in the cooled areas.® Low tem- 


peratures produce cellular injury by direct 
effect and by ischemia of the cooled part. 
The vasoconstriction concomitant with 
cold results in a lack of o.xygen and it is 
generally agreed that this causes most of 
the damage. During cooling, there is said 
to be an accumulation of tissue metabolites 
which cause reactive hj’^peremia after the 
cooling agent is removed. - 

SURVIVAL OF TISSUES 

In his early work, Allen investigated the 
survival time of extremities subjected to 
complete asphyxia. The ligated leg of a 
rat survived thirteen hours and that of a 
dog fifteen hours. The main complication 
was secondary shock on release of the 
tourniquet. Allen noted that even slight 
elevations of the body temperature multi- 
plied enormously the effects of mass li- 
gation, Gangrene occurred earlier and 
secondary shock on release of the tourni- 
quet was proportionately greater. Reducing 
the temperature of the ligated part de- 
creased the danger of gangrene and second- 
ary shock. He believed that the best 
temperature for an asphyxiated limb was 

2°C. 

Brooks and Duncan®”" studied the 
effects of temperature on the survival time 
of anemic tissues. Rats’ tails were subjected 
to a pressure of 130 mm. Hg. at tempera- 
tures ranging from — 5°c. to 40°c. The time 
for gangrene to develop was recorded. 
Between i"^ and 5°c. the tails would survive 
over ninety-six hours; at room tempera- 
tures they would sundve eighteen hours of 
pressure; and at 40°c. they would survive 
only three to four hours. Pathologic studies 
revealed that although gross survival was 
present, microscopically there was marked 
fibrous replacement of the muscular and 
nen'’Ous tissues. In another experiment the 
tails of two rats were subjected to a pres- 
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sure of 130 mm. Hg. at 30°c. for sixteen 
hours. This time period invariably resulted 
in gangrene. One animal ^Yas then subjected 
to a temperature of 40°c. Gangrene began 
in two hours and u’as complete in twelve. 
In the other the tail was kept at i°c. The 
tail looked normal in twentj-four hours, 
but twenty-four hours after it was allowed 
to return to room temperature gangrene 
was present. In short, refrigeration in- 
creased the life of anemic tissues. This was 
at the expense of degenerative and fibrotic 
changes which may have been due to the 
cold or to the anemia. 

CONTROL OF INFECTION 

Allen injected rat feces into the legs of 
cats and dogs.^" Refrigeration for two to 
five hours with a tourniquet in place had 
no efl'ect on the infection. If the extremity 
were kept in ice for twenty-four to forty- 
eight hours, there was improvement while 
the tourniquet was in place but gangrene 
soon followed its release and the animals 
died. Also, pure cultures of streptococci 
were injected into the legs of rabbits. Re- 
frigeration with a tourniquet held the in- 
fection down until after release of the 
tourniquet but ultimately was of no value. 

Brooks and Duncan^^ introduced oil of 
turpentine and cultures of Staphylococcus 
aureus into the skin of the back of anesthe- 
tized dogs. If the wound temperature were 
kept at 40°C., there was marked inflamma- 
tor}’’ reaction in twenty-four hours and 
central necrosis in forty-eight. Controls at 
37°c. showed slightly less reaction. At io°c. 
there was only slight inflammation after 
forty-eight hours. In this last group the 
part was allowed to warm. By ninety-six 
hours the lesions resembled the control 
group at twenty-four hours .Thereafter the 
lesions which had been initially cooled had 
larger necrotic centers than the control 
group. 

Bruneau and Heinbecker^® inoculated 
suspensions of hemol54:ic streptocci into 
the subcutaneous tissues and joints of 
dogs’ legs. In some animals the limb was 
immersed in cold water at a constant tem- 


perature of 6°c. while controls were kept 
at room temperature. The inflammatory 
response seen in the control animals was 
absent in the cooled tissues. At room tem- 
perature the decrease in the number of 
bacteria followed a logarithmic curve 
whereas no significant decrease occurred in 
the chilled limbs. The authors believed that 
cooling delayed the rate of destruction of 
bacteria in spite of the inhibition of bac- 
terial growth which takes place at low 
temperatures. 

CONTROL OF SHOCK 

Blalock and Mason produced shock due 
to hemorrhage by removing 3 per cent of 
the body weight (one-third of the blood 
volume) from the femoral artery over a 
thirty-minute period. Of fourteen con- 
trols, five recovered, the average duration 
of life in the remaining nine being about 
three and one-half hours. In nine animals 
whose temperature was raised 3.7°c. the 
average duration of life was five and one- 
half hours and all died. In eight animals 
chilled to lower the rectal temperature to 
I2.3°c. the average duration of life was 
eleven and one-half hours and all these also 
died. In this experiment the application of 
cold did not increase the chance of survival 
but did double the survival time. Similarly 
blood was removed from dogs until the 
shock level of blood pressure was reached 
(75 mm. Hg.). Eight animals were heated 
to raise the bod}'^ temperature 3.6°c. and 
fifteen cooled to an average of 6.6°c. Those 
exposed to cold lived twice as long and one 
of the refrigerated animals survived. 

Duncan and Blalock^® demonstrated that 
freezing during a crushing period protected 
the animals considerably from shock and 
local fluid loss. The metabolism of the 
tissues was reduced and less injury resulted 
from the inadequate blood supply. Re- 
frigeration after crushing had little or no 
influence. 

EFFECT OF COOLING ON WOUND HEALING 

Large and Heinbecker*® produced clean 
wounds in dogs’ legs. The extremities were 
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then kept either at room or cooled tempera- 
tures. During the healing phase biopsies 
were taken and tensile strengths measured. 
They found that during the cooling period 
there is no cellular response to the trauma 
of the incision. At any given period during 
the healing process the cooled incisions 
showed delayed healing as evidenced 
decreased tensile strength. The degree of 
delay in healing was roughly proportional 
to the duration of the cooling period. Cool- 
ing a limb for forty-eight hours was shown 
to result in sufheient tissue damage to 
cause a marked effect on wound healing 
for more than two weeks. In addition it 
was found that prolonged refrigeration 
(seventy-two hours) followed by delayed 
suture resulted in a higher incidence of 
infection than would have been the case if 
cooling had not been used. 

CLINICAL EVIDENCE 

The first clinical report appeared in 
1941.^" Fifty-seven amputations were per- 
formed on forty-five patients suffering from 
gangrene. There was an overall mortality 
of 15.5 per cent. Crossman et al. stated 
that the anesthesia was adequate, that 
necrosis was limited and that infection was 
stemmed. They believed that refrigeration 
did not weaken the barriers to Infection, 
did not reduce the local vitality of tissues 
and did not create the additional dangers 
of thrombosis and embolism. 

McElvenny in the same year^® said that 
patients undergoing amputation under re- 
frigeration anesthesia have no pain and do 
not need additional anesthesia. The oper- 
ation is practically bloodless, shock is 
greatly diminished, the mortality rate is 
lower and the results are as satisfactory as 
by an)'^ other method. Two of the case 
histories presented are significant. One was 
that of a man who sustained a crushing 
injury with traumatic amputation of both 
legs at the knees. He was in profound 
shock. The stumps were packed in ice for 
fifty-eight hours while he was treated for 
shock and pneumonia and prepared for sur- 
gery. Secondary amputation was done 


under ethylene anesthesia. The stumps 
were cold and firm, the muscles red and 
healthy and blood clots absent. Primary 
healing took place. There was pain in the 
stumps prior to cooling but none after. 
The second patient was a sevent3"-eight- 
3'ear old man with wet gangrene of the 
lower extremity. His leg was kept in ice for 
twenty^-eight da3’'s. No tourniquet was used. 
There was no gross damage to the skin and 
there was no pain. A tourniquet was applied 
and a mid-thigh amputation performed. 
Recoverj'^ was uneventful. McElvenny 
thought that cooling without a tourniquet 
was bacteriostatic, prevented toxic absorp- 
tion and alleviated pain. 

O’NelP® reported the e.xperiences at 
the Boston Citj"^ Hospital. From 1930 to 
1939, there were 162 cases of major 
gangrene deemed inoperable. The mortality 
rate of these patients was 100 per cent. 
The mortalitj' rate of 270 patients with 
major gangrene subjected to amputation 
was 53 per cent. From 1940 to 1943, 
fiftj^-four patients were prepared with 
refrigeration; four died before operation. 
Of the fifty operated patients sixteen died, 
a mortality rate of 32 per cent. There was 
then a 21 per cent reduction in deaths. 
O’Neil stated, “The immediate salutarj'^ 
effect of chilling of tissues on the more 
prominent signs and sjmiptoms was most 
striking. Relief of pain was observed in 
everj'^ case and without the aid of the 
customarji- medication. It is well known 
that sudden arterial occlusions, as from an 
embolism, are most painful and that great 
discomfort persists for many hours. . . 
In this group the relief of pain has been 
most dramatic. . . Shock was practically 
absent in fifty cases. The progress of 
gangrene and sepsis was notablj' inhib- 
ited.” One of his patients was a ten year old 
boy in whom gas gangrene of the upper 
extremity, axilla and chest wall appeared 
after a compound fracture of both bones 
of the forearm. ^^Ten the boj'^ was in 
extremis a tourniquet was applied to the 
upper arm and the extremitj' packed in ice. 
His condition improved remarkabljL Am- 
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putation was performed t^venty-t^^■o hours 
after onset of refrigeration. Convalescence 
was uneventful. On the other hand, two of 
the patients died of gas gangrene which 
developed in the stump. 

Richards^^ was the first to present case 
histories with pathologic studies. His 
first patient was a fifty-two year old 
woman with an embolus to the lower 
extremity. Papaverine, lumbar sj-mpa- 
thetic block and femoral artery exploration 
did not result in improved circulation. 
On the third postoperative day a line of 
demarcation could be felt. On the fifth 
postoperative day the limb was refrigerated 
and refrigeration continued for two weeks. 
The limb did not become grossly viable 
and a low thigh amputation was performed. 
Grossly, the limb was gangrenous but 
infection and necrosis were minimal. Mi- 
croscopically, the muscles showed marked 
degeneration. The small vessels contained 
very few cells. The nervous tissue showed 
mild degenerative changes and there was 
necrosis of the dermis. The second patient 
was a seventy-year old man with painful 
ulcers of the foot due to arterial insuffi- 
ciency. A tourniquet was applied, the limb 
refrigerated for two and a half hours and 
superficial nerve section performed. The 
leg was allowed to return to room tempera- 
ture over four days. Leg pain reappeared, 
the toes looked as though they were about 
to become gangrenous and mid-thigh 
amputation was performed. Degenerative 
changes were again seen in sections of 
nerve and muscle. 

A brief review of the literature reveals 
five other clinical applications of refrigera- 
tion. It has been used as a temporizing 
measure in acute vascular occlusions and in 
traumatic arterial spasm. Cold has been 
tried in infections in the presence of an 
inadequate blood supply. O’Neik® de- 
scribed a young man with scleroderma and 
a deep infection of the palmar fascial 
spaces. Heat resulted in rapid spread of 
sepsis with bleb formation. Packing the 
forearm and hand in ice resulted in gradual 
recovery. Webster, Woolhouse and Johns- 


ton-^ noted tremendous tissue reaction 
when patients with immersion foot were 
exposed to room temperatures. There was 
edema, ecchymosis and bleb formation 
suggestive of the reaction of feet with 
impaired blood supply that are developing 
gangrene. Reduction of temperature by 
the application of icebags was the single 
best therapeutic measure at the time. 
O’Neil has refrigerated the lower extrem- 
ity of several patients with deep venous 
thrombosis. In a small series so treated 
none needed femoral vein ligation. Mock-” 
used refrigeration anesthesia in twenty- 
seven patients for the cutting of small split 
thickness grafts. 

TECHXIC 

The method is essentialh* one of com- 
bined ligation and refrigeration. The tissues 
are refrigerated, not frozen. If the tissues be 
cooled a little below o°c., freezing takes 
place with irreversible cellular changes. A 
skin temperature maintained between 8 ° 
and io°c. is most desirable. When the skin 
is kept at 8 °c., the muscles are usually 9°c. 
and the bone io°c. 

The application of the tourniquet itself is 
very important. Rubber tubing lo to 
12 mm. in diameter is the best material for 
ligation. Allen showed'- that wide bands 
such as Esmarch bandages, by trauma- 
tizing wide masses of tissue, contribute to a 
greater degree of secondary shock and 
injure nerves more than do narrow bands. 
The site for the tourniquet is surrounded 
with ice bags for fifteen to twenty minutes 
prior to application. This minimizes dis- 
comfort. Two turns of the tourniquet are 
made at the chosen site as tightly as 
possible. Care is taken not to pinch the 
skin. For a low thigh amputation the 
tourniquet is applied at the junction 
of the upper and middle thirds of the thigh. 
Other sites are chosen as the dictates of the 
case demand. 

The extremity is packed in shaved ice up 
to and including the site of the tourniquet. 
The whole is encased in rubber sheets or 
in a box. Precautions should be taken to 



698 American Journol of Surgery Mlllcr Refrigeration in Surgery November, 1946 


allow drainage of water. The ice should 
be checked to see that the anterior parts of 
the extremity remain covered. Skin tem- 
peratures may be checked with an ordinary 
laboratory thermometer. 

In the average patient it takes two and a 
half to three hours of icing to allow a pain- 
less amputation. In thin limbs this time is 
decreased and in fat limbs increased. 
There is no especial need for hurry. The 
tourniquet and ice may remain in place 
for twelve hours and even more without 
change during operation and in healing. 

Morphine is seldom if ever needed. 
Thirty cc. of whiskey is excellent for the 
patient both pre- and postoperatively. 

When the desired anesthesia has been 
obtained and when the patient is in condi- 
tion for operation, he is brought to the 
operating room with the limb still packed 
in ice. The ice is not removed until the 
operating team is ready to make the 
incision. The limb is taken out of ice and 
the skin prepared. For the usual elderly 
patient a circular incision is made at the 
level of the upper border of the patella 
and the muscle and bone la5?ers staggered. 
The large vessels are tied (both absorbable 
and non-absorbable suture material has 
been used) and the tourniquet released. 
Other bleeding points are then caught. 
Closure is simple; the deep fascia is 
approximated with interrupted sutures 
and the skin closed similarly. No drains 
are used. If these be needed, the stump 
is left open instead. Skin traction is always 
used when the stump is left open and 
frequently when it is not. 

After the tourniquet is removed, the 
circulation is seen to return prompt^. 
No thrombosis is apparent. The blood 
appears normal. The muscles are somewhat 
brighter in appearance than usual. 

Essentially the same technic is used in 
lower level amputations and in amputa- 
tions of the upper extremitj^. 

The operation is without pain and with- 
out shock. Pulse and blood pressure 
levels remain constant. Postoperative nau- 
sea, vomiting and pain are not experienced. 


The stump is packed in ice bags and the 
temperature gradually allowed to return to 
normal. Ordinarily ice bags are kept on for 
two days. The patient is allowed out of bed 
on the first postoperative day. 

Most wounds heal by first intention. 
“The percentage of first intention healings 
is comparable to that after similar opera- 
tions done under other anesthetics.”^® 
Incisions in refrigerated foci heal more 
slowly than in non-refrigerated places. 
Hence the skin sutures are kept in for 
fifteen to twenty days. 

The “dog ear” protrusions at each- side 
of the stump giaduallj' retract. A com- 
fortable stump is obtained and one that 
will well bear a prosthesis. If traction is not 
used postoperatively the end of the femur 
in a small number of cases will gradually 
become subcutaneous at the lateral aspect 
of the stump. 

CONCLUSIONS 

As in many problems in medicine there is 
a discrepancy between what was postu- 
lated, what was found in animal experi- 
mentation and what was found in actual 
practice. The , problems of the original 
postulates remain unsolved, except for the 
actual production of anesthesia. The chief 
difficulty is in the dearth of well controlled 
clinical studies. 

The question whether refrigeration pro- 
longs the survival time of anemic tissue 
remains unanswered. The evidence tends 
to show that it does. The blessing is not 
unmixed because of the fibrous replace- 
ment of nervous and muscular tissue. 
The only clinical report with pathologic 
studies (Richards®®) is equivocal because 
arterial insufficiency was established before 
refrigeration was applied. 

The bacteriostatic action of cold in vivo 
is on a weak footing. In all the experimental 
studies cold was of no value. Clinically, it 
was. O’Neil’s demonstration*® of the value 
of cold in a palmar infection in a patient 
with scleroderma and in a case of gas 
gangrene and on the other hand the appear- 
ance after refrigeration of gas gangrene in 
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the stumps, of two refrigerated limbs merely 
outlines the ramifications of the problem. 

The published case histories praise 
the value of cold in shock. Blalock’s 
studies tend to confirm this although his 
results are not conclusive. 

In the elderly, toxic patient with gan- 
grene and sepsis, amputation with a 
tourniquet and refrigeration gives excellent 
results. Here is the chief indication for 
refrigeration amputation. Pain and shock 
are eliminated and the operation is per- 
formed in a bloodless field. Even then one 
might wonder whether the tourniquet is 
not the chief reason for this. If such a 
patient had a tourniquet applied and 
received general treatment without refrig- 
eration, when amputation were performed 
would the results be comparable? The 
work of Adolph-^ among injured Chinese 
soldiers suggests that they would be. To 
those who have seen amputations per- 
formed under ice and tourniquet this is 
unlikely because there is yet no other single 
method for combating shock, holding 
infection in abeyance and producing 
anesthesia. 

SUMM.ARY 

The experimental and clinical evidence 
for the value of refrigeration in lengthening 
survival time of anemic tissue, controlling 
infection and preventing shock has been 
outlined. A technic for refrigeration am- 
putation is presented. Final conclusions 
can not be drawn and must await more 
detailed and controlled studies. 
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SOURCE OF NERVE AUTOGRAFTS IN CLINICAL SURGERY* 

TECHNIC FOR THEIR SUTURE 

I. M. Tarlov, m.d,, W. Hoffmak, m.d. and J. C. Hayner, m.d. 

NEW YORK, NEW YORK 


T here is ample evidence to show that 
the most favorable type of praft for 
the repair of a nerve defect is the 
autograft. It is true that in the experi- 
mental animal good functional recovery 
may occur following the use of homografts 
that arc fresh, stored in saline solution, 
Ringer’s solution® or scium, or even fixed in 
formalin.'® But the incidence of failure of 
such grafts is too great to risk their use in 
man.'®’'® Satisfactory results have been 
reported with dehydrated nerve grafts in 
the e.xperimental animal” but results ob- 
tained from their clinical use have not yet 
been published. 

There is no doubt that autografts arc 
more successful in the experimental animal 
than homografts.'® Moreover, there is 
some indication from our experimental 
work that cable grafts arc superior to single 
thick grafts for the repair of defects in 
large nerves. The strands of the former are 
more readily vascularized and necrosis 
within the graft is less apt to occur. As a 
matter of fact, single autografts could not 
be used for the repair of defects in the 
major nerves in man Inasmuch as there is 
no justification for sacrificing one major 
nerve for another unless there existed the 
unusual circumstance in which the nerve 
to be employed as the graft were from an 
amputation stump or otherwise of little or 
no use to the patient. The use of auto- 
grafts presents two important advantages 
over homografts. First, one would thereby 
avoid blood group incompatibility, a possi- 
ble factor in accounting for the necrosis 
of homografts. Second, one would elimi- 
nate acquired active immunity of host to 
homograft tissue which may be responsible 
for the dismal results obtained with nerve 


homografts just as it seems to explain the 
destruction of skin homografts.® 

Davis, Perret and Carroll' have ex- 
pressed the opinion that cable grafts, in 
which thin nerves arc used to form a cable 
the caliber of the nerve to be repaired, 
arc “doomed to failure because of the 
technical difficulties of suture.” It is true 
that the use of any form of thread (silk, wire, 
etc.) for the purpose of suturing a cable 
graft results in considerable damage to the 
strands of the graft and, all in all, very 
unsatisfactory unions. However, the recent 
introduction of plasma clot for the purpose 
of forming and suturing a cable graft'® 
makes it possible to circumvent these 
“technical difficulties of suture” and places 
the use of cable grafts on the agenda of the 
day. Davis and his associates consider 
that “it is the homogenous type of graft 
which is most applicable in Army general 
hospitals which are amputation as well as 
neurosurgical centers.” However, experi- 
mental and clinical experience weighs 
heavily against this recommendation. 

Granted then that the autograft alone 
should be employed the question arises as 
to which nerves should be sacrificed for 
use as grafts. It has been demonstrated 
that functional efficiency after regeneration 
of nerves depends to some extent upon the 
fibers attaining a size which approximates 
their normal diameters.' If the size of the 
Schwannian tubes of the nerve graft 
strictly limits the caliber of the down- 
growing axis cylinder, one might conclude 
that grafts taken from sensory nerves 
would be unsuitable for the repair of motor 
nerves since they contain fewer large 
nerve fibers and Schwannian tubes than 
the latter. (Figs, i and 2.) It is known, for 
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Fig. 1. Gros-Bielschowski preparations showing axis cylinders of medial (a) and lateral (b) antibrachial and 
lateral femoral (c) cutaneous and intercostal (d) nerves. The intercostal ners’e contains a somewhat greater 
number of large axis cylinders but the difference is not very marked. 
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example, that fibers regenerating into the 
distal segment of a nerve containing much 
smaller fiber pathways than the proximal 
segment are restricted in their maturation 
to an appreciable degree.'* However, Simp- 
son and Young** have shown that although 
very small Schwannian tubes in the periph- 
eral stump do restrict the diameter of 
the entering nerve fiber, the nature of the 
terminal fiber connection made also con- 
trols the growth of the nerve fiber. Work- 
ing with rabbits, they used strips of 
splanchnic nerve which contain man}-^ 
small medullated fibers, as grafts for soma- 
tic nerves which haA^e considerable num- 
bers of large nerve fibers. The axones were 
able to groAV through the graft and reach 
the peripheral end organs. These fibers 
were found to have become nearly as large 
as those occurring in pieces of somatic 
nerve similarly grafted. They conclude that 
the restrictive influence of moderate-sized 
Schwannian tubes of nerve grafts is not 
severe and "though further evidence on 
this point is desirable the indications are 
that in man a piece of cutaneous nerve used 
as a graft in a motor nerve would not 
unduly restrict the growth of the motor 
fiber." 

From the practical standpoint there is 
only one alternative to the use of cutaneous 
nerves as autografts in man and that is the 
employment- of intercostal nerves. The 
intercostal nerves contain a somewhat 
greater number of large nerve fibers than 
purely sensory nerves, (Fig. i.) Whether 
this difference is of practical importance in 
grafting would have to be decided on the 
basis of comparative studies in man. In 
the present state of our knowledge and in 
view of the urgency of the problem of nerve 
grafts, particularly in cases of war in- 
juries, it seems justifiable to employ 
cutaneous as well as intercostal nerve 
grafts in man. 

The purpose of this study has been to 
determine the lengths and diameters of 
various nerves available for use as grafts, 
the surgical approach to them and an 
estimate of the handicap resulting from 


excision of the nerves. The diameters of the 
major nerves of the body at several differ- 
ent levels have also been measured. On the 
basis of the information dealing with nerve 
size it is possible to estimate the number 
and length of the various nerve segments 
necessary for the repair of defects of differ- 
ent magnitudes in the major nerves of the 
body. The length of the available nerves 
obtainable for grafting and their calibers 
will vary with the height of the individual 
and the degree of his physical develop- 
ment. The figures listed represent average 
measurements of n'ferves dissected bilater- 
ally in a series of six cadavers of adult sub- 
jects and from observations made during 
instruction in the anatomy laboratory. 
The diameters recorded are obviously 
somewhat different from those which will 
be found at operation in view of the post- 
mortem changes that occur in the cadaver. 
Nevertheless, the variations will not be suffi- 
ciently great to nullify their intended 
use. 

The choice of particular nerves removed 
to be used as grafts depends on several 
factors. The ease of surgical exposure of the 
nerves, their diameters and available 
lengths and the degree of disability or 
anno3'ance caused b}- the resultant anesthe- 
sia or scar are among the considerations 
which govern the selection. Incisional scars 
over bonA' prominences or areas subjected 
to pressure such as the dorsum of the foot 
should be aA^oided lest pain or ulceration 
follow. Moreover, the occurrence of large 
anesthetic areas on parts of extremities 
exposed to repeated trauma such as the 
feet Avould be undesirable because of the 
risk of trophic ulceration. The creation of 
sensor}'^ loss to the fingers is, of course, 
contraindicated because the resultant im- 
pairment of position sense and object 
recognition Avhich constitutes a serious 
handicap. In certain cases the choice of a 
nerA-e for grafting avIII be parth^ dictated bj^ 
the position of the patient on the operating 
table. HoweA'-er, Avhen the need is great 
this limitation can be OA'^ercome b}-^ chang- 
ing the patient’s position during the course 
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of the operation in order to make the 
necessary incisions. 

The areas of sensory deficit following 
excision of the various cutaneous nerves 
which might be chosen for grafts is shown 
in Figure 3 in which is also indicated the 
incisions used for exposing the nerves. The 
fields shown arc smaller than the maximal 
sensory area of the nerve because of the 
overlap between adjacent nerves as dem- 
onstrated by Foerster.- An advantage of 
employing the intercostal nerves as grafts 
would be that alternate nerves could be 
obtained, in which ease, the overlap of 
nerves would produce little if any loss of 
sensation or of motor function of the inter- 
costal or abdominal muscles. 

These considerations have guided us in 
formulating recommendations as to the 
various nerves which might be used for 
grafting. In dealing with an individual ease 
one must always consider the possible 
gain from an operation against the counter- 
weight of the handicap resulting from the 
excision of nerves to be used as a source 
for the graft. It is hoped that the suggestions 
may prove helpful in practice although 
they should not be considered as final. 
Judgment as to the most suitable nerves for 
grafts will have to be tempered by actual 
extended clinical experience. 

The intercostal nerves from the sixth 
through the twelfth thoracic may be freed 
from the angle of the ribs outwards for a 
distance of 15 to 18 cm., generally to the 
mid-axillary line. Beyond this point 
they branch too much for use. These nerves 
at higher levels are more difficult to obtain 
because of the interposition of the scapula. 
Each Intercostal nerve maj' be found close 
to the inferior border of the rib, between 
the external and internal Intercostal mus- 
cles. The exposure of the nerve may be 
made at the scapular line which is just 
lateral to the paraspinal muscles. The skin 
and superficial muscles are incised over the 
rib and then retracted to expose the external 
intercostal muscle, the fibers of which course 
downwards and outwards. An incision 
through the external intercostal muscle will 


expose the ncr\ e close to the lower border 
of the rib. Girc must be taken to avoid 
entering the pleural cavity. The nerves may 
tiien be freed backwards and forewards for 
the desired lengths. A skin flap with its base 
running along the course of n rib may be 
used to expose four to six intercostal 
spaces. I'he nerves vary from i to 2 mm. 
in diameter. Alternate intercostal nerves 
shoulfl be chosen in order to minimize the 
ensuing motor and sensory loss. 

I'he branches of the intercf)Stal or any 
other nerve that is chosen must be taken 
with the parent trunk that is to be used 
for the graft provided that an equal length 
of the branch can be freed. Otherwise, 
during the process of regeneration the axis 
cylinders may wander out along the 
Schwannian lubes of the branches which 
have been cut short and become lost in 
the surrounding ti.ssuc. In order to avoid 
this loss of axoncs the branches as well as 
the main trunk of the graft must make 
end-to-end contact with the peripheral 
stump of the nerve that is being repaired. 
A nerve that has profuse branchings which 
arc difficult to follow should, therefore, 
not be used as a source for a graft. 

One of the most favorable of the cuta- 
neous nerves from the standpoint of its 
accessibility, available length and diameter 
is the sural nerve (Si, S2) which is formed 
by the union of the media! sural cutaneous 
branch of the tibial with the anastomotic 
branch of the common peroneal nerve. The 
nerve averages 2 mm. in diameter and may 
be easily exposed by a longitudinal incision 
along the lateral border of the Achilles 
tendon about 10 cm. above the tip of the 
external malleolus. The nerve may then be 
freed upwards and downwards for a total 
length of approximately 25 cm. or more and 
is relatively fiee from branching over this 
stretch. The e.xternal saphenous vein lies 
in close proximity to the nerve and both 
are superficial to the deep fascia during 
most of their course. It supplies a small 
part of the lateral dorsal surface of the foot 
and calf with sensation, the deprivation of 
which is of no significant consequence. 
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The .'iiuononious areas, wliich represent the zones of sensory deficit following 
severance of the nerve, are shown. = The autonomous area (supplied e.\clu- 
siveiy by one cutaneous nerve) is, of course, nnicii smaller tlian tiie maximal 
area (whicii remains when all neighboring nerves to tiiis region are severed); 
this has been demonstrated by Foerstcr. 


The lateral femoral cutaneous nerve 
(La, L3) is approximately 2 mm. in caliber 
as it passes from under the Inguinal 
(Poupart’s) ligament. It enters the thigh 
within I to 2 cm. of the attachment of 
Poupart’s ligament to the anterior superior 
iliac spine. The nerve is rather Hat in this 
region and tends to adhere to the super- 
ficial surface of the sartorius muscle. The 
fasciculi of the nerve course downwards 
and outwards whereas those of the muscle 
run downwards and inwards. The nerve 
is exposed by an incision just medial to 
the anterior superior iliac spine. It divides 
into several branches within a few centi- 
meters distal to Poupart’s ligament One 
of the main branches of the nerve, approxi- 
mately I mm. in diameter, may be obtained 


for a total length of 15 to 20 cm. Following 
its excision the loss of sensation over the 
anterolateral region of the thigh constitutes 
no handicap to the patient. 

Approximately 15 cm. of the posterior 
femoral cutaneous nerve (S2), which is 
2 mm. in diameter, is available for grafting. 
The nerve may be exposed by a longitud- 
inal incision commencing superiorly at 
the gluteal crease on a line from the 
tuberosity of the ischium to the middle of 
the popliteal fossa. Its course bisects the 
hamstring muscle mass almost exactly. 
The nerve lies at a rather deep plane close 
to the fascia lata in which it may be 
enmeshed. Because of the absence of exact 
guiding landmarks and the fact that it 
blends with the fascia over the hamstring 
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Fig. 4. The technic of forming a cable graft is shown. Plasma is dropped on the terminal 
centimeter of the nerve strands placed in a watch glass and the ends are fashioned into 
a cable (a). Five to ten minutes are allowed for firm union to occur. After the other 
ends have been united similarly, thin slices arc excised witli tlie aid of.thc special nerve 
holder and a razor blade mounted on a needle holder (u). Flat cut surfaces for contact 
with the host nerve are thus obtained. 

muscles the nerve is somewhat more 
difficult to identify than other cutaneous 
nerves. 

The superficial peroneal nerve (L5, Si) 
is obtainable for a length of 15 cm. after 
supplying motor fibers to the peroneus 
longus and brevis. The diameter of the 
nerve or of its two branches collectively 
(medial and intermediate dorsal cutaneous 


nerves) is 1 to 2 mm. The nerve may be 
exposed by a longitudinal incision centered 
about 12 cm. above the lateral malleolus. 
It lies in the groove between the peroneal 
muscles and the extensor digitorum longus 
at the junction of the lateral third and the 
medial two-thirds of the anterolateral 
quadrant of the leg.® The nerve emerges 
from the deep fascia at this point. It 
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Fig. 5. The method of suturing the cable graft to the host stumps is shown. The ends of 
the cable and host nerv'C are accurately apposed on the wire rails of the latex molds and 
autologous unmodified plasma is added (a). After clotting has occurred the wire rails 
and clips of the molds are withdrawn and the molds removed leaving the suture sites 
surrounded by plasma clot (d). The middle segments of the cable graft have been 
separated in the tissue bed so as to allow vascularization of the individual strands to 
occur more readily. The graft must be long enough to permit spreading of the filaments 
in its bed. Since there is no tension on the suture site the use of tension sutures is 
unnecessarj'. The use of tantalum foil or any other impermeable membrane to sur- 
round the graft is absolutely contraindicated since blood vessels are thereby prevented 
from entering the graft and the occurrence of necrosis is favored.*’ The above two 
photographs were taken at operation on the sciatic nerve of a dog. 


supplies a portion of the dorsal surface of 
the foot -with sensation, the loss of which 
may be a real annoj-ance to an individual. 
For this reason, it is well to avoid use of 
this nerve for grafting unless the necessary 
supply of nerves from other sources is 
exhausted. 

A long, though variable length (approxi- 
mately 40 cm.) of the saphenous nerve ma}* 
be obtained for grafting. It is rather small 
(i mm. or less in caliber) and branches 
considerably as it courses through the leg. 


although a long segment of fairly thick 
nerve (2 mm.) may be obtained in the 
thigh where it is unbranched. The nerve 
may be exposed by an incision extending 
from the internal malleolus along the 
medial border of the tibia where it lies 
close in relation to the saphenous vein. 
It may then be followed upwards through 
Hunter’s canal although removal of the 
nerve in the thigh requires a rather 
extensive dissection when this technic is 
utilized. 
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Fig. 6. Plasma clot suture can be carried out without the latex mold 
by building a wall around the nerve ends utilizing picees of fat or 
subcutaneous tissue for this purpose. The stump of the nerve and 
graft are placed on pieces of tissue so that the lower surface of the 
suture site can be covered with plasma as well as the upper. After 
the plasma has clotted and the nerve suture completed, the wall 
should be dismantled by carefully separating the clot from it and 
discarding the blocks. This method is useful when, because of the 
lack of space or for some other reason, the latex mold cannot be 
used. The mold, formed of fat, should be oval in shape, in the style 
of the latex mold. It appears forcsliortcned because of the angle 
at which the photograph was taken at operation upon a patient. 


Among the nerves of the upper extremity 
there are two which lend themselves for 
use as grafts, the lateral and medial 
antibrachial cutaneous nerves. The lateral 
(C5, C6, C7) which represents the terminal 
branch of the musculocutaneous nerve, 
measures about 2 mm. in diameter and 
may be exposed by a longitudinal Incision 
Just lateral to the tendon of the biceps 
brachii muscle about 2 to 3 cm. above the 
crease of the elbow. The incision may be 
extended distally in a straight line to the 
styloid process of the radius. The nerve 
emerges from beneath the lateral border 
of the tendon and courses underneath the 
cephalic vein. It may be followed upwards 
to the middle of the arm where it lies be- 
tween the biceps brachii and the brachiaiis 
muscles which receive their innervating 
branches above this point. Downwards 
the nerve may be traced into the fore- 
arm. The nerve is obtainable for a dis- 
tance of 25 cm. The loss of sensation 


following excision of the nerve is of little 
concern to the patient. 

The medial antibrachial cutaneous nerve 
(C8, Ti), although close to the large 
vessels on the medial surface of the arm, 
may be quite easily e.xposed by an incision 
along the course of the brachial artery in 
the upper third of the arm. It lies superficial 
to the brachial vessels underneath the 
deep fascia. It may be obtained throughout 
its course in the arm where it measures 
2 to 3 mm. in diameter. The median 
nerve lies lateral and anterior to it and the 
ulnar nerve occupies a position posterior 
to the brachial artery. A segment of nerve, 
20 cm. or more in length, may be obtained 
in the arm. The nerve di\’ides in the lower 
third of the arm into two branches w’hich 
pass over the medial epicondyle. An 
additional stretch of 15 to 20 cm. of each 
branch of the nerve may be obtained in the 
forearm. It supplies sensation to the 
medial aspect of the forearm as far as 


Voi.. LXXII, No. 5 


Tnilo\ Ct ill. Ncr\ C AutO^rclTtS American Journal of Surpcry 7^9 


the wrist. The anesthesia following its 
excision is of little annoyance to the 
patient. 

Knowing the diameters and the available 
lengths of the various nerves chosen as 
grafts, one can calculate roughly the 
length of cutaneous or intercostal nerve 
necessary to fill defects in various major 
nerves, the approximate calibers of which 
are shown in Table i : 

T.mm.u 1 

■VVUUAGV-. niAMUTUUS Ol- M.AJOH NUUVUS OI UXTKl-MITIUS 


.Mm. 

Sci.itic (mid-tluRlO 8.3 

Tibi.nl (poplito.il foss.i) 4.7 

Common perone.il (poplitwl fossa),. 3.6 

Posterior tibi.ll (ankle) 3.3 

Femor.il (Poup.irt’s ligament) 4.8 

Median (origin) 4.1 

Radial (origin) 4.3 

Ulnar (origin) 3.8 

Median (wrist) 3.5 

Ulnar (wrist) a. 5 


The cross-sectional areas of nerves (con- 
sidered as true cylinders for the purpose 
of our calculation) vary according to the 
squares of their diameters. Thus the 
cross-sectional area of a nerve 4 mm. in 
diameter is four times that of a nerve 
2 mm. in diameter so that four strips of 
the latter nerve would be required to (ill 
a gap in the former. Let us assume, for 
example, that a 7 cm. gap in the median 
nerve just above the wrist is to be repaired 
and that one chooses the intercostal nerves 
for grafting. The median nerve at the level 
of the wrist averages 3.5 mm. and the 
intercostals 1.5 mm. in diameter so that 
squaring these figures the ratio becomes 
12.3:2.3. In other words six strips of 
intercostal nerve would be required to 
repair the gap in the median nerve. It 
would be possible to obtain a segment of 
one intercostal nerve long enough to 
provide two strips of graft. Three inter- 
costal nerves would therefore have to be 
obtained although other nerves, possibly 
thicker ones, such as the median anti- 
brachial cutaneous nerve, could be chosen 
in which case fewer strips would be re- 
quired. It is advisable to allow an extra 


centimeter or two in length for the cable 
graft in order to avoid any tension on the 
suture line and to allow for spreading of 
the strands in the tissue bed so that 
vascularization may more readily occur. 

The method of forming cable grafts 
and uniting them to the host stumps is 
illustrated in Figures 4 and 5. The use of 
the plasma clot technic is virtually essential 
for the suture of the cable grafts since 
thread suture of the graft results in great 
damage to the nerves and less satisfactory 
union. If the nerves to be used for the cable 
graft vary somewhat in thickness at their 
ends, the polarity of some of the strands 
may be reversed in order to equalize the 
two ends. The polarity of a graft has 
no effect upon regeneration that occurs 
through it. If the distal stump of the nerve 
is appreciably smaller than the proximal 
one, the variation in caliber of the com- 
ponent nerves of the cable may be utilized 
to form a graft that fits properly with 
the stumps of nerve at both ends. 

When using a graft to repair a nerve gap 
the thought occurs as to whether one 
should attempt to shorten the gap by 
flexing the neighboring joints in order to 
reduce the amount of necessary graft. It 
is true that the longer the graft the more 
likelihood there is of its necrosis and 
fibrosis with consequent greater hindrance 
to the down-growth of nerve fibers. On 
the other hand, the subsequent e.xtension of 
a limb which has been very sharply flexed 
in order to perform end-to-end suture of 
a severed nerve may result in considerable 
damage to that nerve.''® However, satis- 
factory functional regeneration does occur 
when nerves are sutured with joints 
moderately flexed. We have adopted a 
compromise measure for the time being in 
view of the lack of data bearing on this 
point. It is recommended that grafts 
should be introduced into defects with 
joints only slightly flexed (10° to 20°) and 
kept in this position for a period of three 
weeks before extension is allowed. Further 
experience with the results of grafts in 
humans may alter this viewpoint. A 
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three-week period of immobilization is 
chosen becau se recent experiments of one 
of us (I. M. T.) as yet unpublished, have 
shown that in rabbits the sciatic nerve su- 
tured with autologous plasma clot achieves 
a tensile strength value equal to that of 
the intact nerve within this period of time. 
It is unlikely that any very appreciable 
difference in this time interval of nerve 
healing occurs in humans. It is to be 
understood of course that the bed for a 
nerve graft should be well vascularized and 
relatively free from scar tissue, an ideal, 
however, which is unfortunatelj' often 
unobtainable in practice. 

The results following the use of nerve 
grafts cannot be expected to equal those 
of end-to-end suture of nerves under 
favorable circumstances. But in spite of the 
uncertainity of the results, the use of 
grafts is justifiable when end-to-end suture 
of nerves cannot be done. Reconstructive 
orthopedic operations maj" be considered 
if nerve grafting results in failure. When 
the use of a graft is found to benecessar}^ 
the operation should not be delayed 
inasmuch as shrinkage of the Schwannian 
tubes that occurs in a peripheral stump 
that has been left uninnervated for a long 
period of time may restrict the increase in 
nerve fiber diameter and thereby impair 
the functional result even though the 
correct connections are re-established and 
the muscle kept in fairly good condition. 
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THE LOCAL USE OF ICE AFTER ORTHOPEDIC 

PROCEDURES* 

HoWARD J. ScHAUBEL, M.D.f 
GRAND RAPIDS, MICHIGAN 


I T is the purpose of this paper to point 
out the benefits of locally applied cold 
in orthopedic surgery. Ice takes up 
heat rapidly from its surroundings. When 
the local temperature of a part is reduced, 
the tissue metabolism is decreased, the 
local blood supply is diminished and sen- 
sory end organs are dulled. 

According to Jensen,^ the range of 
temperature in storage ice destructive for 
certain bacteria is from — 2°c. to — 5°c. 
(28.4°F. to 23°F.). This range of tempera- 
ture is considered to be germicidal for some 
bacteria. At lower temperatures, down to 
that of liquid air, bacteria like the typhoid 
bacillus remain viable nineteen months or 
longer. According to Baldyreva,- the tem- 
perature of natural ice varies between 
o^c and — 5^c. (32 °f, and 23^). 

Fay and Henny^ in their monograph 
demonstrated the benefits of local ice 
application for the relief of pain in metasta- 
tic carcinoma. They pointed out that 
this method of refrigeration when applied 
to the area of metastatic involvement 
brought about prompt relief of pain as well 
as temporary improvement in the general 
nutrition of the patient. 

Krieg'* has used ice postoperatively on the 
breast, abdomen and neck, and states that 
the temperature induced by the applica- 
tion of ice caps is 6°c. (42°F.). In Krieg’s 
opinion his patients had less postoperative 
discomfort, required fewer narcotics and 
had fewer postoperative complications 
when ice packs were used. 

Allen’s" experimental work in the use of 
ice indicates that reduction in local tem- 
perature in the ligated legs of rats reduces 
the danger as regards both gangrene and 


shock. He states that in the rat “whenever 
the temperature can be efficiently main- 
tained at 2°c. the limbs can survive 
asphyxia for a long period, the maximum of 
which has not been established but which 
is certainly more than fifty hours.” In 
a later paper® he points out that “If an 
operation, shockless in itself, has left 
damaged tissues which may set up post- 
operative shock, this danger can be bridged 
by temperature control. Shock production 
by tissues is inhibited in proportion as 
their temperature is reduced.” When 
threatening signs of loss of vitalitj^ in skin 
or other tissues appear, the blood supply 
cannot be increased effectively, but the 
metabolism can be cut down by reducing 
the local temperature, which in turn 
decreases the demand for oxygen and 
nutrition. Allen mentions that healing in 
the presence of ice is adequate and firm and 
that the danger of thrombosis is minimized. 

EXPERIMENTAL 

In order to determine the fall of tempera- 
ture inside a plaster cast when ice is applied 
to the outside, leg and arm cylinders of 
varied thicknesses were prepared of plaster 
of paris rolls and sheet cotton. In each case 
the casts were removed in fifteen minutes, 
fitted together and held with an additional 
laj'^er of plaster. A Fahrenheit thermometer 
was placed inside the empty cylinder and 
the cylinder ends plugged with gauze. Two 
covered ice bags were then wrapped on 
the cylinders and held in place with band- 
age. It was found repeatedly that within 
two hours the temperature inside the cast 
dropped to 40 °f., and within three hours 
after the application of the ice caps to 33°F. 


* From the Orthopedic Division, Department of Surgerj-, Duke University School of Medicine, Durham, N.C, 
t Aided by a Grant from the National Foundation for Infantile Paralysis, Inc. 
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By refilling the icc bags every seven hours be used to surround the extremity com- 
the temperature inside the empty cylinder pleteiy at the operative site. When used on 
could be maintained at from 32 °r. to 34 °!'. the extremity the bags can be held in place 
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By placing a thermometer beneath soft 
bandage dressings, directly upon the skin 
of patients on whom ice was used post- 
operatively it was found that the tempera- 
ture dropped to 44 °f. within two hours and 
to 4i°F. within four hours. The tempera- 
ture could be maintained at 41 °f. therafter 
if the ice caps were refilled every six hours. 
In an extremity sheet cotton and plaster 
cast a thermometer when placed next to 
the skin was found to remain at 4 I°f. if 
covered ice bags were wrapped snuglj'^ onto 
the cast and refilled every six hours. The 
temperature at the hip or shoulder be- 
neath a plaster spica could not be held 
lower than 50°F. The method has not been 
used in the postoperative care of spine 
fusion cases. 

METHOD OF APPLICATION 

Immediately postoperatively the cloth 
covered ice bags are applied directly to the 
plaster or soft bandage over the operative 
site. A sufficient number of ice caps should 
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by clastic bandages. On the hip or shoulder 
cases scultetus binders may be used. The 
icc caps arc refilled every four hours and 
are used for forty-eight hours postopera- 
tivcly. The accumulated air in the ice caps 
should be released at hourly intervals to 
allow them to hug the cast snugly. 

RESULTS 

Eight hundred twentj'-four consecutive 
cases have been studied. Following surgerj' 
or manipulation ice caps were used on 345 
patients; ice was not used on 479 patients. 
Table 1 list the tj'pes of procedures included 
in this series. In those patients on whom ice 
was used postoperatively 207 plaster casts 
were applied. Eleven (5.31 per cent) of 
these casts had to be split because of pain, 
swelling or other signs of circulatorj'^ 
embarrassment. All eleven casts were split 
within the first seventy-two hours. In 
contrast, of the 312 casts applied when no 
ice was used, 132 (42.3 per cent) had to be 
split within seventy-two hours. 

Of the patients treated with ice on whom 
postoperative white blood cell counts were 
done, 12.4 per cent showed white blood 
cell counts of over 10,000 on the first post- 
operative day, 3.18 per cent on the second 
postoperative day and 1.4 per cent on the 
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third day. Of the patients not treated with 
ice on whom postoperative white blood 
cell counts were done, 33.4 per cent 
showed white blood cell counts of over 
10,000 on the first postoperative day, 12.3 
per cent on the second postoperative day 
and 5.64 per cent on the third day. 


Table m 

TEMPERATURE, PULSE AN'D RESPIRATION DURING THE 
FIRST SEVENTY-TWO HOURS AFTER OPERATION 


1 

1 

i 

Ice 

No Ice 

Elevation 

! 

No. of 
Cases 

1 

Per- i 
cent- 
age 
Ele- ! 
vation 

No. of 

Cases 1 

1 

Per- 
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age 

Ele- 

vation 

Temperature higher tiian 
38.3“C 

1 

39 

JI .3 

t 1 1 

CO 

Pulse rate over 115 per 
minute 

39 


120 

i 

25.05 

Respiratory rate greater 
than 20 per minute. , . . 

9 

2.6 

1 

1 

j 

! 70 

1 

14.6 

1 


The postoperative temperature, pulse 
and respiration have remained nearer nor- 
mal in those patients on whom ice was 
used. In the group in which ice was not 
used, HI (23.1 per cent) patients had 
temperature elevations of 38.3°c. (ioi°f.) 
or over for the first seventy-two hours 
postoperatively. Of the 345 cases in which 
ice was used, thirty-nine (11.3 per cent) 
had a temperature elevation over 3S.3”c. 
for the immediate seventy-two hours 
postoperatively. A pulse rate of over 115 
per minute for at least three postoperative 
days was noted in 120 (25.0 per cent) 
patients out of the group in which cooling 
was not used. When ice was used, thirtj*- 
nine (11.3 per cent) cases showed a pulse 
rate over 115 per minute in the seventy- 
two-hour period after surgery. The respira- 
tory- rate was found to run higher than 
20 per minute for seventy (14.6 per cent) 
patients where ice was not used. When ice 
was used, nine (2.6 per cent) cases had a 
respiratory rate of over 20 for the first 
three postoperative days. 
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When no ice was used postoperatively 
sixty (12.5 per cent) patients developed 
complications such as ileus, circulatory- 
embarrassment, thrombophlebitis, etc., 
severe enough to warrant special attention. 
When ice was used, nineteen (5.5 per cent) 
patients developed complications severe 
enough to demand special attention. 


Table IV 

POSTOPERATIVE COMPLICATIONS 


Complication 

No. of Cases 

Ice 

No 

Ice 

Gangrene 


2 

Wound slough 

I 1 

2 

Gastrointestinal upset 

B 

17 

12 

ParaKaic ileus 

Wound break down 

mm 

0 

Hematoma or hemarthrosis 


16 

Thrombophlebitis 

0 

2 



Total 

19 

5-5% 

6 d 

Percentage 

12.5% 


A survey of the average of total amount 
of narcotic used by" each patient for the 
seventy-two hour period following surgery 
is given in Table v. The figures were arrived 
at as follows: the type and amount of 
narcotic taken by each patient during the 
postoperative period and the quantity" 
used by all patients having a similar ty"pe 
of surgery" was computed. This latter 
amount was then divided by" the total 
number of patients in each category". 

A subjective factor was repeatedly 
demonstrated by" the patients who received 
local applications of ice to the operative 
site. Voluntary" comments concerning the 
relative comfort when ice was used about 
the operative site were gratifying. When ice 
was discontinued after the first forty"-eight- 
hour postoperative period, frequently" the 
patient asked that it be replaced because of 
the relief of pain which it afforded. The 
patient upon whom ice was used rested 
more comfortably", took fluids with greater 
ease and demonstrated a normal appetite 
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TRANSSCROTAL ORCHIDOPEXY IN ADULTS 

T. B. Carney, m.d., P. A. Leuther, m.d. and Mark M. Marks, m.d. 

KANSAS CITY, MISSOURI 

S OME degree of failure of descent of co-exist with hernial defects, the fate of 
one or both testes occurs in 3 per cent the orchid at the time of herniorrhaphy 
of all males according to Straussd must be decided. Four procedures may be 
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‘Pig. I. Skin incision wiiii ectopic gland overriding anterior shelf of e.\ternal inguinal ring. 
Fig. 2 . Opening of inguinal canal anti freeing cord;. hernia rep.aired. 

Fig. 3. Finger dissection of empty scrotal sac. 

Fig. 4. Median raphe of scrotum held and skin and Dartos fascia incised on the distal side. 


These abnormalities are common because,- 
in the opinion of Moore and Tapper- the 
gubernaculum testis is liable to erratic 
fixation to the pubic arch, scrotal wall, or 
inguinal ligaments so that proper traction 
and descent of the testis into its normal 
position is prevented. Once the descent is 
arrested the cremaster muscles hyper- 
trophy. This, along with bands of adhesions 
about the shortened cord, fixes the testis 
within the inguinal canal. 

Since practically all undescended testes 


followed: (i) To leave the gland in the 
inguinal canal following hernial repair; 
(2) to replace the gland within the abdom- 
inal cavity; (3) to perform castration, and 
(4) to do orchidopexy. 

Leaving the testicle in the canal after 
herniorrhaphy lends Itself to the po*ssibility 
of recurrence of herniation and may result 
in painful testis. These conditions occui 
because the gland, lying partially free in 
the inguinal canal between the layers of 
the abdominal wall, is subjected to a 
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l•lO. 5, OpcninR <il inid-scrotnl septum I'rom proximnl scrota! incision. 
Fi<;. 6. P.issagc of .t curved licmost.it ttirouRh scrot.ii fencstr.i. 

Fie. 7. Gmspinp gubern.ncuium of testis tliroupli new c.'tn.Tl. 

Fio. 8. Tr.nnsposition of testis into dist.il side of .scrotum. 


piston-Iike action which tends to create 
a reherniation of the parietal peritoneum. 

Placing the gland in the abdominal 
cavity creates a potential source of further 
trouble because of continued degeneration. 

Castration is a crippling procedure and 
should be done only if the gland is atropic 
or too high for surgical descent. 

Fi.vation of the misplaced testis has, 
in the past, been best accomplished by the 
Toreb’ operation, a correction which re- 
quires several stages at intervals of from 
two to four months. This makes it mili- 
tarily impracticable. The Bevan’’ operation 
attempts to fix the testis within the scro- 
tum by partial closure of the neck of the 
scrotal sac. Failures frequently follow this 
method and are due to postoperative 
contraction of the cord with resultant 
constriction of the blood supply and 
atrophy of the gland. 

The method ofOmbredanne' is a possible 


choice; however, a search of the literature 
fails to show that it has ever been attempted 
in the adult. This means of orchidope.xy 
utilizes the scrotal septum as the retaining 
point for the incompletely descended 
testis. In 1910, Ombredanne reported 
twenty-one cases of unilateral and four 
cases of bilateral fi.xations. The patients 
were all children ranging from six to 
sixteen years of age. Hagenback,® as late as 
1943, reported eighteen such operations 
upon boys with good results. 

Applying Ombredanne’s procedure to 
the adult the operation is as follows: 
An incision is made 8 to 10 cm. in length 
from the pubic tubercle to the anterior 
superior spine parallel to Poupart’s liga- 
ment. When the subcutaneous fascia is 
divided, the arrested testicle is usually 
found on the anterior shelf of the external 
inguinal ring. (Fig. i.) The fascia of the 
external oblique is incised in a retrograde 
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manner to conserve the ilio-inguinal nerve 
and the external ring is carefully divided. 
This exposes the contents of the inguinal 
canal. The gubcrnaculum is carefully 
separated from its attachment and adhe- 
sions to the rest of the cord are separated, 
freeing the entire cord from its bed. -The 
hernial defect is identified and the sac 
isolated and removed at its highest point to 
give the maximum length to the shortened 
cord. Retroperitoneal blunt dissection of 
the cord as it emerges from the abdominal 
cavity gives additional mobility. If further 
lengthening is required, the infundib- 
uliform fascia covering the cord can be 
opened and the cremasteric muscles re- 
moved. In addition partial separation of 
the pampiniform plexus from the remaining 
cord structures may also be done. (Fig. 2.) 
Repair of the hernial defect is then 
accomplished, first strengthening the floor 
of the canal by reduplicating the trans- 
versalis fascia and utilizing the conjoined 
tendon which is approximated to the 
shelving portion of Poupart’s ligament, 
care being taken to form the new internal 
inguinal ring. The fibers of the external 
oblique are next split at right angles and 
imbricated above and below the new 
internal ring in such a manner that the 
cord emerges at a greater angle from the 
abdominal cavity. This prevents acute 
angulation when healing takes place. When 
the repair has been accomplished and the 
length of the cord found adequate, the 
inguinal wound is temporarily abandoned 
and the scrotum prepared for the reception 
of the testis. The index finger is passed 
down the empty scrotal neck and the 
proximal sac opened by finger dissection. 
(Fig. 3.) Two Allis clamps are then placed 
on the median raphe of the anterior surface 
of the scrotum and a lateral incision one 
inch in length is made parallel to the 
raphe on the distal side. (Fig. 4.) This 
incision is carried through the scrotal skin 
and dartos fascia after which a space is 
made alongside the normal testis to 
accommodate the other. The finger within 
the empty scrotal sac is pushed against the 



Fig. 9. Rep.'iir of scrotum and inguinal 
incisions. 

Fig. 10. Left orciudopexy three months 
postopcratively. 

scrotal septum which emerges through the 
scrotal incision. The septum is incised 
and widened to permit the passage of 
the ectopic gland. (Fig. 5.) A non-absorb- 
able suture is placed at each end of the 
septal incision to narrow the opening 
pfter the testis has been delivered. At this 
aoint, a large curved Kelly forceps (Fig. 6) 
is passed through the septal fenestrum, 
up through the empty scrotal sac, and the 
gubernaculum of the mobile testis is 
caught. (Fig. 7.) By gentle traction the 
testis and cord are gradually drawn down- 
ward until the testicle emerges through the 
septal incision into the scrotal wound. 
(Fig. 8.) The sutures in the septum are then 
tied snugly about the cord so that the gland 
cannot retract and the orchid is placed in 
the scrotum beside the normal one. Dartos 
fascia and skin are closed in separate layers. 
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Except in the septal closure, catgut sutures 
are used throughout. (Fig. 9.) The remain- 
ing hernial wound is closed in layers and a 
dry dressing applied. Scrotal support is 
advised. 

The septum should be opened in the 
most caudal position consistent with the 
length of the cord. When a congenital 
hernia is present and the testis is in the 
hernial sac, it is best to do a bottle-type of 
operation rather than a radical one because 
of the lessened possibility of postoperative 
hemorrhage. Drainage is not advisable 
in transcrotal orchidopexy. Figure 10 
shows a right orchidopexy three months 
postoperativcly. 

Unlike the Torek operation postopera- 
tive traction in these cases in llcxible 
because of the elastic pul! and tenting of 
the scrotal septum. Ischemia is less likely 
to result. Since no fixation sutures have 
been placed to restrict the movement of 
the testis completely, it can adjust itself 
more readily to the length of the cord and 
the available blood supply. This may 
explain the fact that in all but one of our 
cases there has been a permanent increase 
in the size of the transcrotal testis. In one 
case in which there was obvious deficient 
length of the dissected cord, a painful 
testis did result for a few months which 
shows the importance of obtaining ade- 
quate length at the time of operation. 

We believe that if orchidopexy is to be 
undertaken, the aberrant testis should be 
from one-half to two-thirds the size of the 
normal testis. The comparison should be 
made carefully for the size of the testes 
vary greatly. 


The Ombredanne procedure with some 
modification was carried out in ten cases of 
unilateral undcscended testis and hernia in 
patients varying from eighteen to thirty- 
two years of age. Cosmetic results, have 
been gratifying and psychic improvement 
was noted in all cases. An additional 
advantage to this method is the fact that 
the time required for complete healing was 
no greater for the combined operative 
hernias. 

CON'CLUSIONS 

Transcrotal orchidopexy was performed 
in a small series of adults with undescended 
testes and hernia. In one patient an 
undescended testicle complicated a stran- 
gulated hernia; another patient had had an 
unsuccessful Torek operation prior to 
induction. The first of these operations 
was done two years ago and has, as the 
others, been entirely satisfactory. 
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A COMPARISON OF INTRAVENOUS AMINOPHYLLIN WITH 
THE COMMON DRUGS IN BILIARY COLIC 


Frank Richard Cole, m.d. 

Resident in Surgery, Coney Island Hospital 
NEW YORK, NEW YORK 


I N this paper an endeavor was made to 
evaluate the use of aminophyllin in 
biliary colic, and to secure an appre- 
ciation of the comparative value of the 
common drugs used in biliary colic with 
aminophyllin. The cases used were not 
selected. They were consecutive in their 
admission both in the emergency room and 
on the wards. The latter were followed 
from the accident room to the surgical 
ward, and thence to the operating theater. 
This latter procedure enabled us to appre- 
ciate truly the value of the compound used. 

The literature is very scanty in regard to 
the worth of aminophyllin in the use of 
biliary surgery. Gladstone and Goodman' 
report eight cases in which they used it in 
biliary colic with extremely good results. 
Butoch, McGowan and Walter- showed in 
their experiments that morphine and 
codeine raise intrabiliary pressure, while 
atropine and aminophyllin decrease it. 
The former drugs relieve pain by action 
on the central nervous system, while the 
latter act directly on the smooth muscle. 
The first men to use aminophyllin orally 
and intravenously were Mears and Delor." 
They use it in a few cases of biliary colic. 

To evaluate the drug properly, I asked 
the admitting physicians of a busy city 
hospital to use it in biliary colic following 
the use of other antispasmodics and 
narcotics. This I thought would give us a 
true comparati\'e estimate of the value of 
the drug. 

Eleven consecutive cases were seen in 
the emergency room. Some of the typical 
histories are herein presented. The others 
will be briefly summarized in a following 
paragraph. 


CASE REPORTS 

Case i. Mrs. R. G., age forty-six, was admit- 
■ ted July 3, 1945, to the accident room complain- 
ing of pain in the right upper quadrant for one 
and half days. This pain was accompanied with 
nausea and \'omitingand followed the ingestion 
of a particularly heavy meal that was well spiced. 
The patient stated she had been having re- 
current attacks of dull, aching pain in the 
same region for a few years. However, this was 
the first time that it became so severe. The daj^ 
of the onset she had been given a hypodermic 
b}' her physician. The pain at no time was 
ameliorated but seemed to increase the day of 
admission, so that at the time of admission the 
pain radiated to the region between her 
scapulae. 

On examination the temperature was 99°f., 
respirations 20, blood pressure 128 '84. The 
patient was a middle aged female rather obese 
crying in pain. The physical examination was 
negative except for the abdominal findings. The 
right upper rectus was spastic and markedly 
tender. No other masses were palpable. 

A laboratory work-up could not be obtained 
until the patient would consent to be admitted. 
However, a presumptive diagnosis of biliary 
colic was made. Morphine sulfate gr. } and 
atropine sulfate gr. }io 0 were administered. 
\\Hien no relief was obtained in twentj" minutes, 
aminophyllin was given intravenously. The 
7} o gr. were injected slowly. In five minutes by 
the clock the patient had relief of pain. This 
case was really remarkable in the complete 
alleviation of symptoms. 

In September of the same year, the patient 
again \-islted the emergency room with a 
similar episode after eating “cold cuts.” This 
time nitroglycerine gr. } ioo was given without 
relief. This was followed by erjthrol tetra- 
nitrate, and after ten minutes by morphine 
sulfate and atropine sulfate in the usual dosage 
as given above. When no relief was obtained in 
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tliirty minutes, nminophyliin was injccled. In 
five minutes there was the same spectacular 
result as formerly. The patient refused hos- 
pitalization as she did before. 

Tliis case merits discussion. It is without 
doubt a case of recurring biliary colic which 
clearly shows the value of aminophylin and 
the rapidity of its action. 

Case it. .Mrs. S. G., ape fifty-six, was ad- 
mitted to the emergency room on the night of 
July 29, 1945, with the complaint of severe 
right quadrant pain of five hours’ duration. 
The previous history revealed pain in the same 
region aecompanit'd with flatus, belching and 
dvserasia to fatty foods for the past six years, 
l lowevcr, for the first time since the onset of 
her illness she had had vomiting and radiation 
of her pain to the right shoulder. 

Examination revealed a middle aged female 
complaining vigorously of pain in her right 
abdomen. Her temperature was 99.2°r., blood 
pressure 148 go, and respirations of 18 per 
minute. The physical examination revealed 
the following essential findings: (i) an obese 
female with tenderness in right upper quadrant, 
(2) spasm and rigidity of the upper right rectus 
muscle, and (3) no masses were palpable. 

A presumptive diagnosis of biliary colic was 
entertained and the routine procedure was 
started. Morphine sulfate and atropine sulfate 
were given in the usual dosage of ’ .{ and ’ 150 
gr., respectively. M’hen no relief was obtained 
in twenty minutes, aminophyllin was given 
intravenously with complete cessation of pain 
in fiye minutes. The patient was asked to come 
into the hospital which she refused. 

These cases quoted arc typical of the 
other nine cases that were analyzed. 
They all came into the emergency room 
with a typical history of biliary colic so 
that a medical student could recognize it. 
All these cases had severe pain; this pain 
radiated to the shoulder or to the right 
scapula. All had previous histories of 
gallbladder trouble and some volunteered 
this diagnosis to the admitting men. In all 
these cases our routine was to try weak 
antispasmodics first as nitroglycerine, cr- 
ythrol tetranitrate and atropine. When no 
relief was obtained after a suitable length 
of time, we used central nervous system 


narcotics as morphine and pantapon. 
When the relief was still unobtainable 
aminophyllin was used. These cases show- 
first that biliary colic was not relieved 
by the common means and that amino- 
pliyllin was far superior to the other 
drugs used. The rapidity of relief with no 
toxic symptoms is in itself worthy of report. 

The following arc examples of the 
patients seen and treated in the emergency 
room, followed on the ward and operated 
upon. 

Case nt. Mrs. T. J., age forty-six, was ad- 
mitted May 30, 1945 to the emergency room 
complainingof pain in the right upper quadrant. 
The pain was severe, radiated to the right 
shoulder and was accompanied with nausea 
and vomiting. The patient admitted to a pre- 
vious history of inaliility to digest fatty foods 
without suffering from flatus, belching and 
eructation. This had been present for the past 
eight years. There was no history of jaundice, 
diarrhea or previous operative intervention. 

On examination an obese middle aged woman 
was crying in pain, vomiting bile-stained 
m.atcrial. Her temperature was 90 °f., blood 
pressure 140 80, respirations iS per minute. 
Essential findings were spasm, rigidity of the 
right upper quadrant with marked tenderness. 
No masses were palpable. 

The patient was put on our established rou- 
tine for investigation of the drugs concerned. 
Erythrol tetranitrate was given without relief. 
This was followed in ten minutes with pan- 
tapon gr. ' M'ith this drug there was some 
amelioration of symptoms but no relief. 
Pantapon gr. ^ was then administered which 
also had no effect after the measured interval 
of ten minutes. At this time the patient was 
admitted to the hospital. Mere 3 per cent 
glucose in saline was started, .‘\fter thirty 
minutes, aminophyllin was given. The pain 
had at no time disappeared. After the adminis- 
tration of this drug, the alleviation of pain was 
complete in live minutes. 

On the ward the laboratory work-up showed 
the urine to be negative for bile, albumin and 
sugar. The red count had a 4.2 million red 
cells, 82 per cent hemoglobin, a white count 
of 1 1,200 with 68 per cent polymorphonuclears, 
normal sedimentation rate, negative van den 
Bcrgh, icteric index of 10, cholesterol of 00. 
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The gallbladder scries revealed poor function 
and numerous stones. 

^Vhile on the ward the patient had return 
of her pain. In every instance the use of amino- 
phyllin gave relief. The patient was operated 
upon under pontocaine anesthesia and the gall- 
bladder was removed. It contained many 
stones of various shapes and sizes. From then 
on she made an uneventful recovery. 

Case iv. Mrs. I. M., age forty-eight, was 
admitted March 2 , 1945, through the emer- 
gency room complaining of knife-like pain in 
the right upper quadrant radiating to the region 
between the scapulae. The pain was of ten 
hours' duration following a meal of macaroni 
and spaghetti. There was a previous history of 
dull aching pain for the past two years with 
idiosyncracy to fatty foods, and marked belch- 
ing and flatus. The rest of the histor\' was es- 
sentially negative. 

Examination revealed a stout Italian woman 
of middle age groaning in pain. Her temper- 
ature was 99.2°F., blood pressure of 142/88, 
respirations 20 per minute. The conjunctivac 
showed on icterus. The only positive findings 
were no examination of the abdomen. Here 
there was marked rigidity, spasm and tender- 
ness of the right upper rectus. No masses could 
be palpated. 

The patient was tried on the routine of nitro- 
glycerine, atropine and papaverine. The latter 
again showed some amelioration of symptoms. 
When the patient still continued to complain, 
aminophyllin was gi^•cn intravenously. The 
relief was immediate in seven minutes. 

The patient was then brought to the ward 
where a work up revealed a urine negative for 
bile, a white blood count of 12,200 with 68 per 
cent polymorphonuclears, red count of 92 per 
cent hemoglobin and 4.8 million red cells, 
icteric index of 16, negative van den Bcrgh, 
normal bleeding and coagulation time, chole- 
sterol of 1 10. The gallbladder scries showed 
poor function and numerous stones. 

W'hlleon the ward the patient had to be given 
aminophyllin at various times for the relief of 
pain. On March 9, 1945, seven days after admis- 
sion, the patient was operated upon after 
suitable preparation. A gallbladder full of 
stones was removed. 

Case v. Mrs. M. G., age fifty-four. This 
case is worthy of review since it points out that 
not every case of cholecystitis is helped by 
aminophylin and that morphine and atropine 
still have their places in our armamentarium. 


The patient was admitted with the history 
of right upper quadrant pain of three weeks* 
duration. The pain was of the dull aching 
variety and did not radiate. This p.ain was 
never associated with vomiting and nausea. 
Howe vcr. during this episode the pains were 
more severe and incapacitated her even though 
the history went back for three years. The 
remainder of the history was negative. 

Examination revealed an apprehensive 
woman of middle age complaining of pain in 
her right upper quadrant. Temperature and 
respiration were normal. The blood pressure 
was 124/74. The only positive findings were 
in the abdomen. Here we had a positive 
Murphy, slight spasm and rigidity of the upper 
rectus. 

Laboratory work showed ncgati\'c urine, a 
normal blood count, normal i)!ceding, coagula- 
tion time, icteric index, van den Bcrgh and 
cholesterol. I'he gallbladder scries showed poor 
function and poor emptying but no stones. 
The gastrointestinal series was negative. 

This patient was not in distress, consequently 
aminophyllin was tried first. This did not 
relieve her aching pain in fifteen minutes. Then 
morphine was tried with relief. This patient 
was operated upon. A gallbladder without 
stones was removed. Howc\er, there were 
numerous pcricholecystic adhesions around the 
gallbladder. 

Thus we have a case in which amino- 
phyllin had no value. This illustrates in 
my mind that its prime use is in colic in 
which there is associated spasm of the 
cystic or common ducts. 

A resume of the other ten cases are in 
order. These cases had symptoms of biliary 
colic all with typical symptoms and find- 
ings. All these patients had relief with 
aminophyllin after the other common drugs 
had failed. All showed in varying degrees 
some relief with papaverine but the pain 
returned shortly. All were relieved within 
five minutes after the intravenous adminis- 
tration of aminophyllin. Seven and one- 
half gr. was the dose used in every case. 
Among these cases we had one of empyema 
associated with stones. This patient, a 
rather elderly male, had no relief w-ith the 
other antispasmodics or with the narcotics. 
With aminophyllin he had moderate re- 
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suits. At operation he was found to have 
an empyema with stone formation. To ex- 
plain this we must look to the pathology 
concerned. This patient had a severe infec- 
tion with moderate amount of spasm. 

CONCLUSIONS 

1. Aminophyllin is the drug of choice for 
the relief of smooth muscle spasm associ- 
ated with biliary colic. 

2. A number of the patients with biliary 
colic treated in the emergency room were 
able to leave after a simple intravenous 
administration of aminophyllin. 

3. Aminophyllin, if gi\'cn slowly, docs 
not produce any toxic symptoms. 

4. Papaverine is the .second choice in the 
alleviation of biliary colic. 

5. Morphine or its derivatives arc poor 
drugs for the relief of biliary spasm. 

6. Aminophyllin has no place in the 


armamentarium for the relief of po.st- 
operative pain. 

7, Since this work shows clearly the 
value of aminophyllin as an antispasmodic 
in biliary colic, it is suggc.stcd that the 
surgeon use it directly into the cy.stic or 
common duels following the finding of 
stones in the gallbladder. This would cause 
the sediment and small stones to pass into 
the duodenum. 
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EXTERNAL SKELETAL FIXATION OF- FRACTURES 

Irvin H. Scott, m.d. 
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SULLIVAN, INDIANA 


T hese few remarks are not published 
with the idea of presenting anything 
new or original but rather to present 
one man’s opinion of this method of treat- 
ing fractures and to try to explain some of 
the commonly published criticisms of skele- 
tal pinning of fractures. The treatment of 
any fracture should be based upon the three 
cardinal principles of fracture therapy, 
namely, (i) restoration of all fracture frag- 
ments to their true anatomic position, (2) 
maintenance of that true anatomic position 
until satisfactory union has occurred, and 
(3) the preservation of all possible function 
of joints adjacent to the fracture while it is 
immobilized. 

Restoration of anatomic position of frag- 
ments is brought about in almost every 
instance by traction, countertraction and 
anatomic manipulation aided in some cases 
by pressure applied in areas where com- 
minuted bone fragments are located. Trac- 
tion and countertraction in many cases 
is difficult due to the movement of soft 
tissue on bony structures making it impos- 
sible to obtain a secure hold on either the 
distal or proximal fragment. To grasp a 
leg with one’s bare hands to apply traction 
and countertraction is sometimes impos- 
sible, consequently, resulting in a poor 
reduction or no reduction at all. 

Assuming that satisfactory traction, 
countertraction, manual manipulation, etc., 
can be accomplished in spite of the elastic- 
ity of the soft tissue and a good reduction 
can be obtained, it is in many instances 
difficult to maintain this reduction. Par- 
ticularly in small hospitals where incom- 
petent and insufficient help is employed, to 
immobilize a well reduced fracture with 
plaster of paris presents another problem. 
We have all reduced a fracture of the 
humerus, tibia, or even a simple Colles 


fracture under a fluoroscope and had an 
orderly to attempt to hold that reduction 
while a plaster cast was applied and later 
became very disheartened when we exam- 
ined a final radiograph. Many fractures 
which are reduced are difficult to hold 
manually even by an experienced assistant. 

The three cardinal principles of fracture 
therapy are much more easily accomplished 
in most cases if the fracture fragments can 
be manipulated directly and not through 
the medium of the surrounding soft tissue. 
Direct contact with the bone is satis- 
factorily' accomplished by placing pins 
or screws into the bone by some of the 
methods described by Drs. Roger Ander- 
son, Shaar, Haynes and others. By move- 
ment of these pins or screws, traction and 
other manipulation is made considerably 
less difficult. 

There are many advantages in treat- 
ing fractures by some of these methods of 
external fi.xation. It is far more easy and 
less hazardous after reduction has been ac- 
complished to place that extremity on a 
flat table and immobilize the fracture by 
connecting all of the pins together than to 
havesome inexperienced assistant to steady 
it for fifteen to twenty minutes while a 
plaster of Paris cast is applied. The im- 
mobilization of a fracture with pins and 
rods, if properly applied, is also more 
stable than a plaster of Paris cast because 
of the fact that a cast sooner or later be- 
comes loose fitting. 

External fixation of fractures also simpli- 
fies the surgical care of the skin and other 
soft tissue damage. Compound fractures 
are a common cause of a large area of soft 
tissue injury which is difficult to cope with 
after application of a cast. Even when a 
small area of soft tissue is involved by the 
injury and a window is removed from the 
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embarrassment might be brought to bear. 
This method of treatment of fractures 
makes possible to some extent the use of 
what physiotherapy that might be avail- 
able during the period of immobilization. 

We constantly hear and read in the 
literature of men of renown who criticize 
skeletal fixation and tell of its horrors and 
disadvantages. Naturally, as is the case 
of anv method of treatment of anvthins, 
there are some disadvantages and poor 
results but for the most part these disad- 
vantages and poor results are avoidable 
because the method is mistreated or 
altered to suit an individual’s taste. For 
instance, the most common criticism placed 
before the medical profession is the state- 
ment that the drilling of pins into a bone 
gives rise to a portal of entry for infection. 
On the surface this certainly would seem 
likely but I have yet to see an Infection 
actually involving bone from the insertion 
of a stainless steel pin or wire provided it 
was correctly placed. I have seen many pins 
which were incorrectly placed about a 
fracture that was the source of considerable 
skin and other soft tissue necrosis which 
gave rise to a large amount of serous drain- 
age. But still in these cases I have not 



Fig. 3. Semi-lateral view of Case i after reduction. 


seen infection truly enter bone nor have I 
seen a case of pressure necrosis around a 
pin which did not heal in seventy-two 
hours after the pin was removed. 



Fig. 4. A supracond\'Iar fracture of left humerus in anteroposterior and lateral views 

described in Case ii. 
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Fia. $. L.'iter.'iJ viciv of Case ii tljrce weeks after reduc- 
tion. Anteroposterior view is not sliown due to 
poor detail of radiograph making a photograph 
impossible. 

Placing pins for the external fixation of 
fractures is like any other surgical proce- 
dure, there are a number of “tricks” about 
it which a surgeon must learn either from 
his colleagues or from sad experiences if 
good results are obtained. The pins must be 


because here the blood supply is greater 
and because this usually makes more 
leverage possible for manipulation and 
immobilization of the fracture. 

Pins must be placed through the soft 
tissue in a line direct from the point of 
entrance into the skin to the point of 
entrance into the cortex of the bone into 
which the pin is to be placed. In other 
words, when a pin is placed through the 
skin and other soft tissue, it must be 
pushed in a direct line to the bone and not 
pulled up or down or anterior or posterior 
before entering the cortex. Such a proce- 
dure is the etiology of most of the soft 
tissue necrosis we see. 1 have seen instances 
in which nature would gradually lessen 
the tension of skin against a pin by a 
process of adA’ancing necrosis which would 
completely heal tightly around the pin 
when the skin had traveled far enough to 
remove all the tension or pull against it 
and then the drainage Avould cease. This 



Fig. 6. Compound, comminuted fracture of right radius described in Case ui before re- 
duction. 

placed in specific locations usually near the sIoav process giA'es rise to pain until all the 
ends of the long bones regardless of the pressure has been removed, 
type of fracture one might be treating. When placing pins into a bone, it is 
This is what has been described as “pre- necessary to make allowance for the 
cision pinning.” Pins are more often placed amount of traction to be applied later to 
as near the ends of long bones as possible accomplish the reduction of the fracture. 
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Fig. 7. Lateral and anteroposterior views of Case in after reduction. The poor reduction is 
probably responsible for the 50 per cent limitation of suppination. 


Let US take for example a fracture of the 
mid-shaft of the femur in tvhich there is 
possibly two or three inches or more over- 
riding of fragments. In such a case, if pins 
are placed directly above and below the 
fracture and then enough traction is ap- 
plied to pull the lower fragment down the 
necessary two or three inches, the skin 
between the pins will be under great tension 
and give rise to severe pain. This can be 
overcome by placing the pin through the 
soft tissue to the bone and sliding the pin 
down over the periosteum for two or three 
inches toward the fracture before entering 
the cortex of bone. When this is done there 
will be no soft tissue under strain and ten- 
sion after the reduction is accomplished. 
If this procedure- is not carried out, it is 
better after the reduction to place a sharp 
pointed knife down along the pin and split 
the tense skin until all the tension has been 
overcome. This small cut will usually heal 
snugly around the pin within a few days. 

Another common criticism that we hear 
is that the pins “work loose” in the bone 
due to bone necrosis. This is true many 
times of a through-and-through pin but is 
rarely true of a half pin if it is drilled into 
the bone properly. I have noticed that 


when removing pins after an adequate 
period of immobilization that man}* times a 
through-and-through pin can be removed 
merely with the thumb and finger but this 

rf?^ — -r- - - • 



Fig. 8. Intertrochanteric fracture described in 
Case IV before reduction. 
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Fig. 9. Lateral view of Case iv after reduction and introduction of first pin from shaft of 
femur through the fracture into head. 


is not true of a pin that has been placed 
only through both cortices of bone and has 
not protruded on through the skin and soft 
tissue of the opposite side. Naturally, if a 
pin becomes loose it must be due to a 



Fig. 10. Anteroposterior view of Case iv after 
introduction of pins through the fracture into 
the head of the femur and the iialf pin unit 
below the fracture site. 


necrosis of bone and this is usuallj" due to 
an improper method by which the pin is 
placed into the bone. When a pin is placed 
into a bone with a hand chuck at a low rate 
of speed it will remain tight in that bone for 
an infinite amount of time. But if a highly 
geared drill is used and the pin is turned at 
a rapid rate of speed, a thermal necrosis 
will be caused resulting in a loose pin at a 
later date. 

Electrolysis has been said to be an etio- 
logical factor to “loose pins” but this has 
never been proven to my own satisfaction. 
Electrolj'sis is said to be a process by which 
a metal is decomposed by a current flowing 
between two different metals through a salt 
solution. In the first place, there is only one 
type of metal involved and, secondly, I 
have never seen a stainless steel pin re- 
moved from a bone which grossly de- 
monstrated any visible signs of chemical 
decomposition. So it is my meager opinion 
that electrolysis as a cause of bone necrosis 
is more theory than fact. 

Another seemingly unimportant “trick ’ 
to this method of treatment of fractures is 
the application of a dressing to the pins 
which actually is the all important thing in 
the prevention of “draining pins.” If the 
skin and soft tissue can not move around or 
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Fig. 1 1. Anteroposterior and lateral views of Case v; fracture of tibia in middle third 

and of fibula in lower third. 



Fig. 12. Anteroposterior and lateral views of Case v after reduction. 


against a pin, there will be no drainage, 
assuming, of course, that the technic of 
placing the pins into position has been 
aseptic. Consequently, a dressing must in 
some manner be placed around the pin 
compressing the soft tissue against the 
underlying bone structure. In a recent 
article by Dr. E. H. Wilson the statement 
is made that “in the femur the upper pin 
almost always causes pain because of the 


amount of motion necessary in the muscles 
of that region while active.” This state- 
ment is perfectly true but I have found that 
a great percentage of “painful pins ” in that 
region can be overcome by the use of proper 
pin sites and by a properly applied dressing. 
This is rather difficult to overcome in the 
extremely obese patient buta “painful pin” 
and drainage around that pin will assure 
the surgeon that there has been enough 
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Fig. 13. Anteroposterior and lateral views of Case \'i showing compound, comminuted 
fracture in lower third of tibia and fibula before reduetion. 


active motion of the hip joint that the 
worry about a later stiff hip joint is nil. 

Much of the criticism of this method of 
fracture treatment that we commonly hear 
has its origin from surgeons who have 
treated two or three fractures before they 
had taken the time and trouble to master 
the principles of the technic and this 
criticism is certainly unjust. The use of 
skeletal pinning and external fixation is a 
study in itself. Pins cannot be “thrown” 
into a bone in just any location, connected 
together by rods, and a good result be 
anticipated. I recently attended a meeting 
in which an Army dental surgeon highly 
criticized the pinning of mandible frac- 
tures because “the pins came loose and 
left unsightly scars on the face.” In that 
large Army Hospital only three such cases 
had been treated by this method and when 
photographs were exhibited, it was obvious 
that the poor results were due to the fact 
that the operator had no conception what- 
soever of the principles of the technic he 
had attempted to employ. Many men are 
obtaining excellent results in the treatment 
of mandible fractures by the proper technic. 

I have commonly heard the statement 
“if you want non-union, use skeletal pin- 


ning.” In several instances I have had an 
opportunity to examine the radiographs of 
these non-unions only to find in almost 
every instance the fragments had been 
fixed in such a manner that there was at 
least one-fourth to one-half an inch space 
between the fragments. Nowany ph5fsician 
with any understanding of histology and 
pathology should realize that nature has 
unfortunately not yet given birth to a fibro- 
cyte or osteoblast that could jump such a 
gap. As has been stated before “this technic 
is a method of the treatment of fractures 
by contaction and not by traction.” 

Skeletal pinning and external fixation is 
not the final word for treatment of every 
fracture and there are undoubtedly many 
instances in which it is used where a more 
simple method would suffice. But I do 
believe that if the principles of this technic 
are mastered before it is put to practice, 
that it will solve many of our fracture 
problems. 

I ha^'e chosen several cases to present 
various types of fractures which have suc- 
cessfully been treated by skeletal pinning 
and external fixation which treated by any 
other method would have required longer 
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Fig. 14. Anteroposterior view of Case vi .after 
reduction. 

periods of hospitalization or more dis- 
comfort to the patient. 

Case i. A white male, age fifty-four years, 
fell on the ice on Christmas d.ay, 1944, and 
received a spiral fracture of the upper tliird 
of the left humerus and a comminuted fracture 
of the head of the same humerus, as shown in 
Figure i. There was considerable hemorrhage 
and damage to the surrounding soft tissue. 
Under ether anesthesia and with difficulty, 
two pins were placed into the comminuted head 
obtaining a firm hold on the upper fragment. 
A half pin unit was placed in the posterior 
surface of the distal end of the distal fragment 
and a satisfactory reduction obtained by a self 
aligning splint after which the two units were 
connected by a long cuix'cd rocl as shown in 
Figures 2 and 3. This patient had considerable 
pain for about three weeks apparently due to 
hemorrhage and soft tissue damage but not at 
the pin sites. After this time he was able to get 
about So to 85 degrees abduction of the 
shoulder and almost full range flexion and 
extension of the elbow and was able to carry 
out his usual duties in a bank. On Fcbruaiy 20, 



1945, eight weeks after reduction, the equip- 
ment was removeel and a good solid union was 
found. The patient at present has an almost 
normally functioning shoulder and elbow . 

Case 11. A white male, age se\cn years, 
fell off a porch and received a supraconcfvlar 
fracture of the left elbow as shown in Figure 4 
When first seen there was considerable edema 
of the soft tissue at the fracture site and “skin 
blebs” had begun to form. This would have 
been a poor case to place in marked flexion 
and immobilization in this position with 
plaster of Paris to run the risk of a Voikinan’s 
paralysis. A one-half pin unit was placed in 
the superior humenis. care being taken to 
avoid damage to the epiphysis. One through- 
and-through pin and a half pin was placed in 
the olecranon. The reduction shown in Figure 5 
was obt.aincd and rcxls connected the units 
both on the medial and lateral sides of the 
elbow fixing the elbow joint in semi-flexion. 
The patient had very little discomfort and it 
w.as possible to make daily obsercations of the 
skin and soft tissue near the elbow until the 
edema had subsided. The patient was able to 
play as usual and the equipment was removed 
during the fifth postoperative week. He has a 
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Fig. 16. Anteroposterior and lateral views of Case vi sixteen weeks after accident and after 
removal of pins and other equipment. 


final result which would be considered a normal 
joint from the functional standpoint. 

Case m. A white male, age fifty-two years, 
received a compound, comminuted fracture of 
the right radius as a result of a dynamite 
explosion in a coal mine. (Fig. 6.) After cleans- 
ing the wound and carrying out a debridement, 
sulfanilamide powder was placed into the 
wound and it was closed without drainage. A 
half pin unit was placed through the distal 
radius and one through the superior radius and 
the reduction seen in Figure 7 was obtained. 
The compound wound healed by primary 
intention. The patient had an uneventful 
convalescence with the exception of the supe- 
rior pin which had been improperly placed, 
being lateral instead of medial to ■ the flexor 
carpi radialis longus muscle, which caused pain 
and some drainage which had subsided before 
the equipment was removed the seventh post- 
operative week. At present, eleven weeks 
postoperatively, the patient has an arm with 
100 per cent pronation and only about 50 per 
cent suppination which will improve to some 
extent with time and use and which was due 
to a rather poor reduction that should have 
been improved upon in the beginning. 

C\SE iv. A white female, age seventy-one 
years, fell and received an intertrochanteric 
fracture of the right hip as shown in Figure 8 
and who five years prior had received a similar 
fracture of the left hip which was treated by a 


Buck’s extension with a poor result. On admis- 
sion into the hospital the patient had a blood 
sugar of 220 mg. per 100 cc. of blood besides 
an auricular fibrillation. Two weeks were re- 
quired to control the fibrillation and the 
diabetes during which time the injured leg was 
placed in a Thomas splint. The first day of the 
third week, under ether anesthesia, a reduction 
was obtained by aid of a fracture table. Parallel 
/ ^2 by 10 inch pins were placed from low on 
the shaft through the fracture into the neck 
and head of the femur, care being taken by a 
lateral radiograph that the pins were in correct 
position along the anterior medial cortex of the 
neck as shown in Figure 9. A half pin unit was 
placed in the shaft below the fracture and all 
four pins connected b}" two rods as shown in 
Figure 1 1. Time was spent in appl3dng a dress- 
ing which firmij- compressed the skin and soft 
tissue around the pin sites. The patient was in 
a wheel chair the second postoperative day 
and daily thereafter. The thigh was fully 
fiexed on the abdomen at random. The equip- 
ment was removed the sixteenth week and a 
satisfactory union and good functional results 
obtained. During the period of immobilization 
the pin sites were dressed onh' four times and 
each time the pin sites were found clean with 
no drainage, undoubtedly in this satisfactory 
condition due to the pressure dressing. 

Case v. A white female, age forty-one 
A’ears, fell off a ladder and received a spiral 
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fracture of tlie middle third of the left tibia 
and a fracture of the lower third of the left 
fibula as shown in Figure i i. The leg was first 
put in traction and a padded plaster of Paris 
cast was applied from the upper thigh to the 
toes. Three days later a radiograph taken 
revealed that the lower fragment was rotated 
and the fragments were overlapping about two 
inches. One through-and-through pin and a 
half pin was placed in the upper tibia and tlie 
same in the lower tibia. A satisfactory' reduc- 
tion was accomplished. The pins were con- 
nected with rods as shown in Figure 12 and the 
fracture was left immobilized for ten weeks. At 
that time a radiograph demonstrated adequate 
callous formation and the pins were removed 
and the fracture was found to be solid to 
manual manipulation, ^^’eight bearing was 
permitted in sixteen weeks from the time of 
the in jury. At present the patient has a normal 
functioning leg. 

Case vi. A white female, age thirty-eight 
years, received a badly compound, comminuted 
fracture of the left ankle in an automobile 
accident as shown in Figure 13. There is also 
a fracture through the internal malleolus and 
the fibula similating a Pott’s fracture. The soft 
tissue wound was dcbrlded after the usual 
aseptic preparation. The protruding upper 
fragment was manipulated as near as possible 
into place and the wound was filled with 
sulfanilamide crystals and closed without drain- 
age. Two through-and-through pins were 
placed in the upper fragment, one at the upper 
tibia and one just above the fracture site, and 
another through-and-through pin was placed 
in the os calcis. With the aid of a self aligning 
splint the fracture was satisfactorily reduced 
as shown in Figures 14 and 15. A posterior 
plaster of Paris mold was applied from the 
knee to the toes to act as a support to prevent 
any posterior displacement and also to prevent 
a “foot drop.” The posterior cast was removed 
in eight weeks. There was some purulent drain- 


age from the medial side of the pin just above 
the fracture which subsided in forty-eight 
hours after the sutured area was opened to 
allow adequate drainage from the infection 
caused by the compound fracture. This infec- 
tion had subsided and drainage stopped within 
two weeks with the aid of chemotherapy. The 
pins were removed si.xteen weeks following the 
injury and a solid union was found as shown in 
Figure 16. This radiograph also reveals con- 
siderable osteoporosis undoubtedly due chiefly 
to the infection at the fracture site. At present 
the patient has a good functional ankle joint 
although there is still some weakness probably 
caused by the osteoporosis. At the present, 
twenty-two weeks after injury', she bears full 
weight on the foot but wears a high top 
leather shoe. 

There are many other fractures which 
are satisfactorily' treated with this method. 

SUMMARY 

1 . Skeletal pinning and external fixation 
has been discussed. The general principles 
with this method are the same as for any 
other method of fracture therapy and must 
be respected and not forgotten. 

2. Some of the advantages and disad- 
vantages of skeletal pinning and external 
fixation have been discussed. 

3. Common criticisms have been dis- 
cussed and explained. 

4. Cases for various ty'pes of fractures 
treated by' skeletal pinning and e.xternal 
fi.xation ha^'e been presented. 
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CONSERVATIVE TREATMENT OF THYROTOXICOSIS WITH 

THIOURACIL 

Joseph K. Narat, m.d. 


CHICAGO, 

F ollowing Astwood’s^ introduction 
of thiouracil in the treatment of 
thyrotoxicosis, numerous clinical re- 
ports appeared on this subject, dealing 
mostly with the preoperative emplojunent 
of the drug. It seemed desirable to supple- 
ment the reported observations by a 
study of the usefulness of thiouracil* in 
situations .which make a conservative 
treatment of hyperthyroidism the method 
of choice; 

MATERIAL 

With the kind collaboration of my 
colleagues at St. Elizabeth Hospital a 
group of twenty-one patients was selected 
for the study. Five of the patients had had 
one or more subtotal thyroidectomies and 
refused to undergo a second operation. 
Of the reriiaining sixteen, thyroidectomy 
was contraindicated in three on account of 
old age (over seventy-three years) accom- 
panied by far advanced senile changes in 
the cardiorenal system; six had signs of 
heart failure caused by valvular lesions 
poorly responding to the customary ther- 
apy; three had coronary sclerosis; two 
were suffering from 'malignant hyper- 
tension, one had cirrhosis of the liver with 
recurrent ascites and one had diabetes and 
hypertension. 

The age of the patients ranged from 
thirty-two to seventy-six; twentj'- were 
females and one was male. Twelve patients 
had a diffuse, hyperplastic type of goiter, 
four had a toxic adenoma and five had 
recurrent hyperthyroidism after operation. 

Seventeen patients had had hyperthy- 
roidism for more than two years; two 
patients had had signs and symptoms -of 

* Generously supplied by Eli Lilly & Co., Indian- 
apolis, Ind. 


ILLINOIS 

thyrotoxicosis for over one year and two 
for over eight months. 

The basal metabolic rate at the onset of 
treatment with thiouracil ranged from 
32 to 68 with the average of 41. 

Of the twenty-one patients, three had 
been previously treated with LugoFs solu- 
tion but an interval of several months 
elapsed between cessation of administra- 
tion of iodine and the start of thiouracil 
therapjL 

METHOD OF TREATMENT 

Two cases required hospitalization on 
account of concomitant diseases while in 
all others the thiouracil therapy was 
ambulatory. Patients were allowed to 
continue their usual activities and no 
special dietary’’ regime was prescribed, 
the diabetic patient being the only excep- 
tion. In order to obtain clear cut results of 
the thiouracil treatment, all other medica- 
tions were avoided with exception of an 
occasional laxative. All patients were given 
a complete physical examination before 
the treatment was Instituted. Blood counts, 
including the differential count, were 
repeated in course of the thiouracil treat- 
ment af seven to ten day-intervals and 
the basal metabolic rate was determined 
every two or three weeks. 

In the early stages of the investigation 
the usual initial dose was ‘i tablet, con- 
taining 0.2 Gm. of thiouracil, three times 
daily after meals. On repeated occasions 
the patients described certain sjmiptoms of 
intolerance of the drug, such as nausea, 
dizziness, tremor and tachycardia. Al- 
though the symptoms were insignificant, 
they suggested a new mode of administra- 
tion of the drug; the first three days the 
patients were given only one tablet after 
breakfast, the next three days one tablet 
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after breakfast and lunch and after the 
first six days one tablet was to be taken 
three times a day after meals. Absence of 
untoward symptoms corroborated the hy- 
pothesis that a gradual increase of the 
total daily dose gives the organism sufii- 
cient time to develop tolerance of the drug. 
It must be stressed that this gradual 
increase of the daily dose proved beneficial 
as far as the avoidance of the initial symp- 
toms of intolerance was concerned; it 
was unable, however, to prevent certain 
more serious toxic side cfiects. 

After the dose of 0.2 Gm. three times a 
day had been reached, it was continued 
until there was a marked symptomatic 
improvement and the basal metabolic 
rate dropped to about +15, after which 
time the dose was reduced to i tablet after 
breakfast and supper. As soon as the basal 
metabolic rate reached the normal level, 
the dose was reduced to one tablet after 
breakfast only. If the rate did not show any 
tendenev to rise, the maintenance dose was 
reduced after two or three weeks to 
one-half .to one tablet once a day. In no 
less than eight cases out of twenty-one it 
was possible to further reduce the dose to 
one tablet on Monday, Wednesday and 
Friday only. 

On repeated occasions it became neces- 
sary to increase the dose temporarily when 
the basal metabolic rate rose, usually due 
to an emotional strain, only to be reduced 
again when the rate dropped to the normal 
level. In other words, a continuous close 
observation was required to adjust the dose 
to the patient’s requirements. 

Fifteen patients had received the drug 
for as long as 5 months and the remaining 
six for a shorter period of time. If the 
therapj' was discontinued, a relapse of the 
thyrotoxicosis occurred within two or 
three weeks. In not a single case was it 
possible to produce a sustained remission 
after cessation of the therapy. 

RESULTS 

Out of twenty-one patients the adminis- 
tration of thiouracil had to be discontinued 


in two soon after it was instituted on 
account of toxic side effects. In all others 
a full control of objective signs and 
subjective symptoms of hyperth3Toidism 
was obtained. The basal metabolic rate 
showed a progressive fall until it declined 
to the normal level within two and half to 
six weeks after the treatment had begun. 
Gain in weight was recorded in nine 
patients. All made the unsolicited remark 
concerning the return of the sensation of 
well being. A high degree of amelioration in 
reversible cardiac sequelae of hj'perthj'- 
roidism, improvement in appetite, cessation 
of diarrhea and diminution or disappear- 
ance of tremor were noticed in all pa- 
tients. The effect on exophthalmos was 
slight in some cases, more marked in 
others. A certain degree of exophthalmos 
persisted in spite of prolonged thiouracil 
tre.itment. 

As to the local condition, the changes in 
the thyroid gland were variable. During 
the first few weeks of treatment the thvroid 
gland in a majoritj'^ of cases showed a 
tendency to increiise in size and become 
softer, especially in patients with a diffuse, 
parenchymatous goiter, while the toxic 
adenoma seemed to become firmer but not 
larger. 

After the first few weeks the gland 
became essentiallj'^ normal in size onlj- in 
two patients with a diffuse goiter while in 
the remaining cases the size and con- 
sistenc}"^ of the goiter were approximate!}- 
the same as before the treatment. In 
patients with a toxic adenoma the goiter 
after the first few weeks did not show any 
appreciable changes in size or consistenejL 
The recurrent goiter remained unchanged 
in two patients while in the other three it 
increased in size. 

REACTIONS 

Slight reactions in form of nausea, 
tremor, dizziness and cardiac palpitations 
were noticed within the first two daj^s 
after the institution of treatment in six- 
cases out of twentj'^-one. However, the}'^ 
were insignificant, did not warrant cessa- 
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tion of treatment and subsided within a 
short time. 

In two cases the toxic side effects 
necessitated immediate interruption of the 
treatment with thlouracil. For the .sake of 
brevity only the most essential data per- 
taining to these cases shall be mentioned. 

One patient was a woman, aged seventy- 
two, with a toxic adenoma and hyper- 
tensive heart disease. Her basal metabolic 
rate at the time of admission to the 
hospital was - 1 - 53 . She was complaining of 
cardiac palpitations, dyspnea and choking 
sensation in the throat. After she had taken 
nine thiouracll tablets within three days, 
she developed drowsiness, profuse per- 
spiration, loss of appetite, nausea, vomiting 
and epigastric distress. Her pupils were 
contracted and responded poorly to light 
and accommodation, her respiration be- 
came labored and the pulse slow and weak. 
Administration of thiouracll was discon- 
tinued and, the patient recovered within 
two days following the use of stimulants 
and supportive treatment. 

The second patient who did not tolerate 
thiouracil was a woman, age thirty-five, 
with a toxic adenoma and a basal metabolic 
rate of 36. She had been taking thiouracil, 
I tablet three times a daj^ for twenty days 
when she suddenly experienced a choking 
sensation and noticed considerable swelling 
of her tongue. The symptoms subsided 
spontaneously within a few hours but re- 
turned after the intake of another thiouracil 
tablet. 

Other toxic side effects described in the 
literature^’® such as diarrhea, rashes, fever, 
jaundice, pruritus, purpura, articular and 
muscular pains and swelling of salivary 
glands did not occur in any of the twenty- 
one patients. 

As to the blood changes, no significant 
drop in the white cell count has been en- 
countered and agranulocytosis fortunately 
has not been observed. However, six pa- 
tients developed a relative lymphocytosis, 
not exceeding 45 per cent, after the first 
three weeks of thiouracil treatment. This 
finding alone was not deemed of sufficient 


significance to warrant cessation of treat- 
ment, and periodic blood examinations 
showed that the neutropenia had a tend- 
ency to remain stationary without any 
inclination to increase. Nevertheless, a 
restitution of a normal differential blood 
count was considered desirable. In place of 
drugs recommended by other authors'’’® for 
the treatment of agranulocytosis and 
granulocytopenia, such as ascorbic acid, 
pyridoxine, liver extract, pentnucleotide 
and penicillin, foreign protein injections, 
using some of the commercial preparations, 
have been tried with surprisingly good 
results. After six to ten injections, given 
every third day, in addition to sizeable in- 
crease of the total number of leukocytes, 
a restitution of the normal differential 
count was noted. Following this observa- 
tion a standard procedure was adopted, 
whereby concurrently with administration 
of thiouracil the patient was given from the 
very start one or two hypodermic injections 
of foreign protein a week, according to the 
intensity, if any, of granulocjlopenia. 

COMNtENTS 

A review of the thiouracil treatment of 
twenty-one patients with thyrotoxicosis 
shows that the therapy failed in none of 
the patients with the exception of two who 
apparently did not tolerate the drug. On 
the other hand, no permanent cure has 
been obtained and the amelioration or dis- 
appearance of hyperthjfroidism depended 
on continuation of the treatment. Further 
observations are required to determine 
whether such a continuous administration 
of thiouracil is innocuous and does not pro- 
duce harmful effects which may escape de- 
tection within a relatlvelj'- short period of 
treatment. The discussion of usefulness of 
thiouracil in preoperative treatment of pa- 
tients with thyrotoxicosis is beyond the 
scope of this paper. If a thyroidectomy is 
contraindicated, thiouracil seems to be the 
drug of choice. 

A gradual increase in the daily dose until 
the customary amount of 0.6 Gm. has been 
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reached seems to limit the number and 
intensity" of toxic side effects. 

If blood examination reveals granulo- 
cytopenia, it appears that the latter can 
be combatted successfully with foreign 
protein injections. However, according to 
the latest reports, large doses of penicillin 
should be given if agranuloc^'tosis develops. 

In view of the fact that periodic blood 
examinations at frequent intervals are 
essential, the patient should never be given 
more than one week’s supply of thiouracil 
and the prescriptions should not be 
refillable. 

It is hoped that ultimateh' a substance 
related to thiouracil or an entirely different 
chemical substance will be found, which 
will have a similar beneficial influence on 
thyrotoxicosis but without frequent toxic 
side effects. 

SU.MMARY 

1. Thiouracil proved a highly efficient 
drug in the treatment of nineteen patients 
with thyrotoxicosis in whom a thyroid- 
ectomy was contraindicated. Two other 
patients with similar conditions did not 
tolerate the drug and the treatment had 
to be discontinued. 

2. Cessation of administration of thio- 
uracil is apt to be followed by a relapse of 
h}- perthy roidism . 

3. Untoward reactions can be lessened 
in frequency and intensity by increasing 
the daily dose gradually until the standard 
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dose of I thiouracil tablet three times a day 
has been reached. 

4. Foreign protein injections proved ef- 
ficacious in combatting granuloc}i;openia 
and relative lymphocytosis. The}- may be 
given for prophylactic purposes simul- 
taneously with thiouracil treatment before 
an}' changes in the differential blood count 
occur. 

5. Periodic blood examinations and de- 
termination of the basal metabolic rate and 
also repeated physical examinations are 
coiidilio sine qua non when thiouracil is 
administered. For this reason the patients 
should never be given more than one 
week’s supply of thiouracil and the pre- 
scription should be marked “not refillable.” 

6. The maintenance dose should be the 
smallest amount of thiouracil able to 
keep the basal metabolic rate at a satis- 
factory level. This dose may be as small 
as one tablet three times a week. 
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THE MANAGEMENT OF CARCINOMA OF THE COLON IN 
A SMALL GENERAL HOSPITAL* 


Mell B. Welborn, m.d. 

Consulting Surgeon, U. S. Marine Hospital 
EVANSVILLE, INDIANA 


M ost articles dealing with car- 
cinoma of the colon and rectum 
have been published by men work- 
ing in the larger general hospital, the 
university hospitals or some of the large 
private clinics. It occurred to us that it 
might be interesting to these men, as 
well as to men working in the smaller 
hospitals to know of the experience of 
one working in a rather small general 
hospital. With this thought in mind, a 
review of the cases of carcinoma of the 
colon and rectum managed by us from 
June I, 1943, through October 31, 1945, 
was undertaken, and the findings of this 
review constitute the basis for this report. 

This hospital is listed as having approxi- 
mately ninety-three beds, is general in 
type, but attempts to exclude patients 
with contagious diseases, pulmonary tuber- 
culosis and psychiatric disorders. It is 
operated, not for profit, under a Board of 
Directors appointed by the church, and 
rents office space in its main building to a 
small group of physicians who practice 
as a group clinic. Other physicians in the 
city use the hospital’s facilities, but the 
staff is organized and departmentalized, 
and only those physicians holding staff 
appointments are offered these privileges. 

The surgery of the clinic group is 
performed by a surgical team whose 
personnel is kept fairly constant. The 
department of anesthesia is under a full 
time physician anesthesiologist, who is 
also in charge of all intravenous fluids, 
blood plasma, and blood transfusions. 
The laboratory and .\-ray departments 
are under the part time direction of a 
competent pathologist and roentgenologist, 
respectively. These organizational details 


are being presented in order to furnish a 
background for this report, whose primary 
purpose is to tell of the experiences en- 
countered during the management of 
these lesions in a small general hospital, 
and not to present new technics or methods 
of treatment. 

The incidence of carcinoma of the 
colon may be on the increase. If one 
becomes interested in this lesion and 
starts searching for it, he cannot but be 
impressed by the increasing number which 
he finds. The importance of the rectal 
and proctoscopic examination cannot be 
too strongl}' emphasized. The aid of an 
energetic, interested roentgenologist, who 
is willing to do repeated examinations, is 
most helpful. 

It has seemed to us that most physicians 
have assumed too pessimistic an attitude 
toward carcinoma of the colon and rectum. 
This may be due to the fact that in small 
centers, the diagnosis of the lesion has 
been overlooked until distant metastases 
have occurred and curative treatment out 
of the question. Surgery has been regarded 
as an indifferent measure, and due to 
its high mortality and morbidit}', con- 
demned by some. The palliative colostomy 
patient has presented a sad picture which 
has tended to discourage the patient, his 
relatives and his physician, and has 
played its part in the production of the 
pessimistic attitude held toward this dis- 
ease. In one sense of the word this class 
of patient should serve as a reproof to the 
medical attendants for not having estab- 
lished the diagnosis earlier. 

The operative mortality of these lesions 
has been lowered considerably in recent 
years and the late results improved. 


* From the Surgical Service of Welborn Memorial Baptist Hospital. 
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This has been due in a large measure to 
improvements in anesthesia, in the use of 
blood transfusions and the sulfonamides. 
The morbidity has been lowered, the 
hospital days decreased, and the incidence 
of multiple stage procedures diminished. 

Table i 

LOCATION OF MALIGNANT LESIONS OF THE COLON 


Cecum 2 

Ascending colon 5 

Hepatic flexure 2 

Transverse colon i 

Descending colon 2 

Sigmoid colon 7 

Rectosigmoid 8 

Rectum 12 

Total 39 


During the twenty-nine month-period 
under study, there were thirt3'-nine pa- 
tients treated b}'^ us for malignant disease 
of the colon and rectum. There were 
eighteen males and twentj^-one females. 
The average age was fift^^-seven. Thirty 
seven were white and two colored. Figure i 
depicts the location of these lesions, and 
Table i represents a more detailed break- 
down of the location of the tumor. 

The diagnosis in three cases was es- 
tablished bj' x-raj’' alone, but one of 
these had a palpable mass in the region 
of the descending colon, which served 
to confirm the .v-raj' diagnosis. In the 
remaining thirtj'-six cases the diagnosis 
was established by operation, sigmoido- 
scopy and biops}^ or by necropsy. 

Twentj'-six of the thirtj--nine patients 
were operated upon ; the remaining thirteen 
patients either refused operation or had 
such extensive disease that surgerj"^ was 
considered hopeless. Of the twentj-six 
patients coming to surgerj^ sixteen were 
considered to have resectable lesions and 
ten to have so-called non-resectable lesions. 
In the latter group some had resection of 
the lesion, but either local or distant 
metastases made the operation palliative, 
rather than curative in nature. 

Table ii depicts the location of the 
lesion, operative procedure, and hospital 
mortality of the patients on whom opera- 
tion was performed. As noted above. 


Table ii 

LOCATION OF LESION, NUMBER OF CASES, OPERATIVE 
PROCEDURE, AND HOSPITAL MORTALITV OF PATIENTS 
COMING TO OPERATION 


Location of 
Lesion 

No. 

of 

Cases 

Operative Procedure 

Hos- 

pital 

.Mor- 

tality 

Rectum and rec- 
tosigmoid . . . . 

6 

One-stage com- 
bined Abdomino- 
perineal resection 

0 

Rectosigmoid. . . 

4 

(2) Ant. resection. - 
comp!, loop colos- 
tomy 

(i) Palliative loop co- 
lostomy; biopsy 
mesentery 

(i) Exploration only ; 
biopsy 

I 

Sigmoid 

6 

(1) Palli.Ttivc ant. re- 
section; metn- 
stases 

(2) Mikulicz exte- 
riorizations 

(i) Exploration, pal-' 
liative trans. loop j 
colostomy 

( I ) Exploration only ; 
biopsy 

(i) Loop colostomy 
obstruction; an-! 
tcrior resection | 

0 

Descending co- 
lon 

2 

(i) Trans. loop colos- 
tomy; palliative j 
(i) Loop colostomy 
for obstruction ; 
palliative ant. re- ; 
section i 

0 

Hepatic flexure 

2 

(i) Cccostomy for ; 
obstruction; rt. ‘ 
hemicolectomy; ; 
iicotransverse co- 
lostomy 

( I ) Cccostomy for ob- ; 
struction; Lahcy- , 
Mikulicz right 
hemicolcclomv 

0 

Ascending colon 

4 

(1) Exploration only; 
metastases 

(i) Rt. Iiemicolec-, 
tomy — Lafiey- 
Mikulicz 

(i) Rt. hcmicolec- ; 
tomy; ileotrans- 
verse colostomj’ : 

(i) First stage ileo- j 
transverse colos- 1 
tomv j 

0 

Cecum 

2 

1 

1 

1 

(i) Rt. hcmicolec- 1 
tomy; ileotrans- j 
verse colostomy j 
(i) Palliative ifeo-l 
transA’crse colos- : 
tomy I 

1 

I 

Total 

26 ! 

-1 
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Fig. I. Location of the malignant growtlis of the 
colon and rectum herein reported. 


sixteen of these patients had resectable 
lesions, and in this group the resections 
were undertaken with the thought of 
curing the patients. There were no deaths 
in this group. The patients having pallia- 
tive procedures usually had extensive local 
or distant metastases with or without 
obstruction. Two of them had perforated 
lesions surrounded by abscess cavities. 
There were two deaths in this group. 
They will be discussed later. 

Thirteen, or 50 per cent of the patients 
in the operative group had varying degrees 
of obstruction, and in all but two cases 
the point of obstruction was in the left 
colon. When operative decompression was 
indicated, it was accomplished through a 
short, upper, right transverse incision, 
usually with exploration of the abdomen by 
palpation and transverse loop colostomy. 
Two patients had acute obstruction due 
to carcinomas at the hepatic flexure. 
They were operated upon through a 
right transverse incision, and were de- 
compressed by mobilizing the distended 
cecum and drawing a generous portion 
of it through a stab wound in the right 


lower quadrant. Immediate temporary 
catheter colostomy was performed. The 
cecum did not retract within the peritoneal 
cavity. 

One patient with an acute obstruction 
died without operation. He was treated 
by conservative measures for three days 
without relief. At autopsj’’ he was found 
to have a generalized peritonitis from a 
perforated cecum Induced by an obstruct- 
ing carcinoma of the sigmoid colon. The 
ileocecal valve appeared to be competent. 
This probably interfered with the colon 
decompressing itself by means of re- 
gurgitating into the small bowel. 

Palliative colostomies were performed 
as a last resort for uncomfortable, acutely 
distended patients. It is surprising, at 
times, how' comfortable an inoperable, 
distended patient can be made with a 
liquid diet, intermittent gastric suction 
and opiates. The colon may become 
irritable in the presence of a remaining 
lesion, and in such circumstances a colos- 
tomy w'ill discharge copiously and make 
the nursing care difiicult. Such experiences 
as these have brought unjustified criticism 
on the permanent “curative,” colostomy, 
w'hich behaves in a much better manner. 

One patient having an ileotransverse 
colostomy as the first stage for a grow'th 
in the ascending colon, refused to submit 
to the second stage and as a result died 
from carcinoma. Latterly, w'e have done 
exteriorization procedures or one-stage 
resections at this level, w'ith a preference 
for the latter. Primary, open anastomosis, 
has been used at all times, usually w'ith 
complementary colostomy, but recently 
w'ithout this possible safeguard. In its 
absence the anal sphincter is dilated w'idely 
in order that flatus may easily escape. 

There w'ere tw'o hospital deaths in this 
series. One occurred in a fifty-seven year 
old colored female w'ith a perforating 
carcinoma of the cecum, localized abscess 
formation, direct extension of the growth 
to the terminal ileum, emaciation and 
secondary anemia. The operative pro- 



VoL. LXXll.No.i 


Welborn — Carcinoma of Colon 


American Journal of Surgery I 


cedure consisted of palliative ileotransverse 
colostomy and drainage of the abscess. 
The patient died in shock the afternoon 
of the day of operation. No necropsy was 
performed. The second death was that 
of a thirty-eight year old white male 
with an obstructing carcinoma of the 
rectosigmoid, extensive liver metastases, 
jaundice and caehexia. A palliative trans- 
verse loop colostomy was done, and seemed 
to make the patient’s remaining daj’^s more 
comfortable. He died on the ninth day 
following operation. 

The mortality and morbidity rates in 
patients undergoing surgery for malignant 
diseases of the colon remain high. These 
rates are gradually being lowered by 
better preoperative preparation of the 
patient with the sulfonamides, blood trans- 
fusions and the vitamins. These patients 
should not be operated upon unless the 
facilities, including trained personnel, exist 
for their thorough preoperative prepara- 
tion. The conduct of the operation itself 
bears an important relationship to the 
morbidity and mortality and should be 
in the hands of a trained team. This team 
should have an anesthestist who is familiar 
with some of the problems likely to be 


encountered, and who is willing to devote 
hours, if necessary, to the proper conduct 
of the anesthesia, and its related problems 
of fluid and blood replacement and stimula- 
tion. The surgeon should be assisted bj'^ 
an adequate number of trained personnel. 
Fine grades of suture materials and 
properly designed instruments also play 
an important part in determining the 
success of the operation. 

SUMMARY 

1. Some experiences encountered in the 
treatment of carcinoma of the colon and 
rectum in a small hospital are reported. 

2. Thirty-nine patients with neoplastic 
disease of the colon and rectum were 
treated during the twenty-nine-month 
period studied. 

3. Twenty-six of the thirty-nine pa- 
tients were operated upon. Sixteen of 
these were considered to have resectable 
lesions and ten non-resectable lesions. 
There were two hospital deaths in the 
patients operated upon. 

4. Carcinoma of the colon and rectum 
can be managed successfully in the small 
general hospital if a trained surgical team 
is available. 



VAGINOPLASTY 


Robert M. Toll, m.d. 

Associate Surgeon, Coney Island Hospital 
NEW YORK, NEW YORK 


V AGINOPLASTY is the art of plastic 
repair of herniations of the urethra, 
bladder and rectum into the vaginal 
sheath. 

Symptoms in these herniations are urin- 
ary disturbances, stress incontinence, the 
presence of a protruding vaginal mass and 
a sense of “things dropping out.” Relief of 
symptoms follows effective, repair. Success- 
ful planning of the repair rests on first hand 
acquaintance with the structure of the 
tissues involved. These tissues are the 
muscles with their investing fascia, which 
form the pelvic floor, — the levator ani and 
coccygei. (Fig. i.) 

The vaginal slit is a distensible canal 
which forms a weak spot in the pelvic floor. 
As long as the floor is healthy and intact, 
all is well. If the floor is weak from under- 
development or disease, or is damaged by 
injury or infection, herniation develops. In 
that event we are faced with: a con- 
dition of herniation; a problem of effective 
repair; and a procedure — (a) removal of sac 
(vaginal wall), (b) replacement of contents 
(urethra, bladder, rectum), and (c) restor- 
ation of supporting wall (pelvic floor). 

Urethrocele. (Herniation of the Urethra): 
The urethra begins at the most dependent 
part of the bladder and follows a slightly 
curved downward and forrvard course as 
far as the symphysis and then tilts upward 
to end at the meatus. (Fig. 2.) This uprvard 
tilt is very important in the problem of 
repair. The sphincter muscle of the urethra 
lies in a slit-like pouch formed by the layers 
of fascia attached to the inner sides of the 
pubic arch. It surrounds the entire mem- 
branous portion of the urethra. 

In urethral herniation we have a three- 
fold condition: urethrocele, damaged 
sphincter and alteration in direction of the 
canal. (Fig. 3.) 


The problem is effective repair of the 
urethra. Bladder control will not be es- 
tablished if a damaged urethra is left 
unrepaired. 

The procedure comprises removal of 
the sac by excision, repair and replace- 
ment of the urethra by para-urethral fix- 
ation with two rows of mattress sutures, 
the deep row repairing the sphincter and 
the outer row bringing the fascia together, 
and the restoration of the upward tilt of 
the part beneath the symphysis. 

The last step rray be done in one of two 
ways: (i) providing a sling by bringing 
down two strips of fascia from the rectus 
sheath and uniting them beneath the ter- 
minal urethra (Fig. 4); (2) advancing the 
urinary meatus to just below the clitoris. 
The meatus is circumcized leaving a collar 
one-eighth inch wide. Allis clamps are 
placed directly beneath the clitoris and 
laterally at each upper myrtifoim caruncle, 
forming a triangle to be denuded. A w‘ 
suture from collar to clitoris raises the 
meatus, restoring the upward tilt. (Fig. 5.) 
Similar sutures are placed at both sides 
and below, closing the denuded area. 

The sling operation is technically more 
difficult. Practically, it is less effective than 
the advancement operation. Entire repair 
of the urethrocele from the vaginal ap- 
proach is the procedure of choice. 

Cystocele. (Herniation of the Bladder): 
The bladder lies behind the pubic bones 
and in front of the vagina. The base rests 
against the anterior w'all of the vagina and 
the anterior surface of the cervix to which 
it is loosely attached bj'^ a pair of strong 
fascial bands, the pubovesical ligaments. 

Repair of the cj^stocele requires; (i) re- 
moval of the sac by e.xcision of redundant 
vaginal mucosa; (2) replacement of the 
bladder by freeing it from the vagina and 
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Fig. I. Schematic pelvic floor. 





cervix. The cervical attachment of the 
bladder must be elevated; (3) repair of 
the supporting wall by bringing together 
the pubovesical bands of fascia; then unit- 
ing the mucosal edges and suturing those 
below the bladder to the cervix. 

A simple plastic operation on the an- 
terior vaginal wall without eleA'^ating the 
bladder and repairing the supporting floor 
will almost certainly be followed by recur- 
rence of the cystocele. 

Rectocele. (Hernialion oj the Rectum): 
The lower third of the rectum is en\^eloped 
by loose connective tissue which separates 
it from the vagina in front. Beyond the 
coccyx the rectum is supported by the 
pelvic floor which it pierces to become 
the anus. 

The posterior vaginal wall can be pulled 
fairly taut but this does not permanentlj'^ 
overcome a rectocele. To accomplish this 




Fig. $. Advancement operation. 


it is essential to: (i) free, replace and re- 
tain the entire rectocele; (2) bring together 
the fascial layers and the levator ani 
muscles from both sides of the rectum. If 
the first step is not completely carried out, 
the upper portion of the rectocele will re- 
main and an}' strain will balloon it out. 

In old women the pelvic floor is apt to 
consist of weak fascia and scant muscle. 
In these patients it becomes necessary to 
improvise to bring relief. The interposition 
and Lefort operations provide practical 
solutions in selected cases. 

These herniations may occur singly but 
are usually found in combination. Each 
must be effectively repaired. Art and im- 
agination will direct the performing hand. 
Duration of repair will be in direct ratio to 
restoration of basic structure. 
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INTRADERMAL SENSITIVITY TEST FOR AMINO ACIDS 


Bernard J. Ficarra, m.d. 

Assisiant X’i'sitinp Surpctw. Kings County I lospital 
BROOKLYN’, NEW YORK 


I N the preoperative preparation of sur- 
gical patients as %vcll as in the post- 
operative management of these in- 
dividuals, protein replacement therapy is 
a common procedure. One of the most 
satisfactory methods of re-establishing a 
positive nitrogen balance, thus restoring 
protein to a normal level, is to employ 
amino acids. 

The voluminous use of amino acids has 
demonstrated that many reactions may be 
associated with its administration. The 
reactions may be mild, moderate or severe. 
In our experience we have witnessed one 
death. Reactions such as nausea and 
v(uniting do occur and are most distressing 
to patients following gastrointestinal sur- 
gery. Flushing, a sensation of warmth and 
vasodilitation arc occasionally observed, 
.Marhed %asodilitation has been known to 
produce a clinical picture simulating ana- 
pliylactic shock. .Abdominal cramps and 
pain with or without associated fever is 
not an uncommon sequel to amino acid 
injections. 

These reactions have been attributed to 
pyrogens, rapid rate of administration, the 
gliu'ovf solution and the a.ssociatcd ad- 
ministration of sulfa compounds. When all 
these factors have been eliminated, reac- 
tions still occur. Observation has led us 
to believe that foreign protein sensiti\ity 
is the underlsing cause. With this belief 
as a background, ue have employed the 
routine procedureof intradermal sensilivitv 
test for amino aci<ls. 


This intracutaneous test is performed by 
injecting a small amount of the amino 
acid solution between the layers of the 
skin. The test is usually made on the fle.xor 
surface of the forearm or the outer aspect 
of the thigh. In making the test it is most 
convenient to use a tuberculin type syringe. 
The needle should be the intradermal size, 
No. 27 gauge, short bevel. The total 
amount of solution injected is 0.0 1 cc. A 
positi\c reaction is rc\'ealed by redness, 
heat, swelling and urticarial wheals at 
the site of injection. Findings such as 
these preclude the administration of amino 
acids. The presence of one of these reac- 
tions as elicited by the intradermal test 
warns against the use of the amino acid 
.solution employed in the test. It is interest- 
ing to note that a patient may be sensitive 
to the amino acids manufactured by one 
company and not to the amino acids from 
another pharmaceutical house. 

Skin tests ha\c been performed after 
reactions have occurred. Tests of this 
type have demonstrated that the intra- 
dermal test is not only qualitative but akso 
quantitative in that unfavorable systemic 
reactions were directly proportional to 
the skin reactions. This procedure has 
been very simple to follow. On the oc- 
casions when a skin lest has been employed 
prior to the parenteral administration of 
amino acids, it is believed that severe 
reactions to amino acid intravenous ther- 
apy have been avoided. 
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SURGICAL REMOVAL OF LEIOMYOMAS OF THE 

ESOPHAGUS 


Marvin Calmenson, m.d. and O. Theron Clagett, m.d. 

Division of Surgery, Mayo Clinic 
ROCHESTER, MINNESOTA 


B enign tumors of the esophagus are of 
considerable interest because of their 
comparative rarity and because they 
lend themselves to surgical removal. These 
characteristics are in contradistinction to 
those of malignant tumors of this region 
which are relatively common but are much 
less amenable to treatment. 

A wide variety of benign neoplasms may 
arise from the esophagus^ including ade- 
noma, fibroma, hemangioma, leiomyoma, 
lipoma, lipomyoma, mucocele, mj’oma, 
myxofibroma, neurofibroma, papilloma and 
polyp. In a series of 7>459 postmortem 
examinations performed at the Mayo 
Clinic, thirty-two of forty-four benign 
tumors found in the esophagus were 
leiomyomas.'" 

In a review of the literature from i / 1 / 
to 1932, Patterson* found only sixty-two 
cases of benign tumor of the esophagus. 
Harrington and Moersch* reported a total 
of fifteen cases of benign tumors of the 
esophagus from a review of 11,000 cases 
encountered at the Mayo Clinic m which 
dysphagia was present. 

Benign tumor of the esophagus may 
occur at any age but is more frequent in the 
later decades. It is more common among 
men. The lesions which may be single or 
multiple, vary greatly in size and may arise 
at any point in the esophagus. 

Benign tumors of the esophaps may be 
divided into t^vo groups on the basis ot 
their site of origin. The first group is 
comprised of those tumors arising irom 
the mucosa or submucosa and are com- 


monly known as mucosal tumors. They are 
covered by normal epithelium and are 
often pedunculated. When they are pedun- 
culated, the tumor may be regurgitated by 
the patient. The second group of tumors 
arise from the outer coats of the esophagus 
and are described as intramural or extra - 
mucosal growths. 

The production of symptoms from these 
tumors depends on the site of origin, 
location, size and rate of growth. Most of 
the tumors grow slowly and many never 
produce symptoms. The most frequently 
noted symptoms associated with benip 
tumors of the esophagus are dysphagia, 
substernal pain, regurgitation of food, 
cough and dyspnea. 

Diagnosis of benign tumor of the esoph- 
agus may be relatively easy when a patient 
gives a history of regurgitation of a mass 
into the mouth. Under other conditions, 
however, diagnosis may be difficult even 
when the most useful adjuncts of roentgen- 
ography and esophagoscopy are employed. 

Because of the potential danger of malig- 
nant change in these tumors, surgical re- 
moval should be considered in all cases. 

CASE REPORT 

The patient, a man, aged fiftj'-two years, 
came to the Mayo Clinic September 10, 1945, 
complaining of substernal distress of ten years 
duration. He had experienced only one or two 
mild attacks a year and had noticed slight 
difficulty in swallowing associated with them. 
He had not regurgitated food, nor n-ere his 
symptoms related to the tj^pe of food eaten. 
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Fig. t. Intramural tumor in the middle third of 
the esophagus and a small tumor above this. 

Five years before entry to the clinic he com- 
plained of occasional attacks of epigastric pain 
that were not related to his substernal distress. 
One year later he had been treated for peptic 
ulcer without benefit. In April, 1945, he con- 
sulted his physician in his home locality who 
reported, later when he referred the patient to 
the clinic, that some of the symptoms had been 
suggestive of a duodenal ulcer, but that the 
patient had had no pain at night and had 
experienced incomplete relief from pain after 
eating. The results of physical examination 
which included an electrocardiogram at that 
time were essentially negative. The physician 
advised -the patient to return if his distress 
recurred. In July, 1945, he had another attack 
and again consulted his physician. Roent- 
genologic c.xaminations of the gallbladder, 
stomach, duodenum and colon gave normal 
results. Roentgenologic examination of the 
esophagus revealed a compression and devi- 
ation of the middle third of its wall by a 
lobular mass approximately 7 cm. in diameter. 
The patient was referred to the clinic for fur- 
ther diagnostic studies and advice on treatment. 

When the p.aticnt was examined at the clinic, 
his general condition was good. The systolic 
blood pressure was no mm. of mercury and 
the diastolic pressure was 74 mm. The value 
for the hemoglobin was 14.4 Gm. per 100 cc. 
of blood. The leukocyte count was 9,600 per 


Fig. 2. Intramural leiomyomas of the esophagus. 

c.mm. of blood. The cause of his father’s 
death at the age of sixty years was a probable 
carcinoma of the stomach. A sister had died as 
the result of carcinoma of the breast. 

A roentgenogram showed a large, intramural 
tumor in the middle third of the esophagus. 
Just above this was a smaller but similar 
defect. (Fig. i.) A tentative probable diagnosis 
of leiomyomas of the esophagus was made. 
Examination of the stomach did not disclose 
any abnormality. 

Esophagoscopic examination revealed two 
tumors in the esophagus. The upper one was 
located at the junction of the upper and middle 
thirds of the esophagus and arose from the left 
lateral wall; it measured about 2 cm. in di- 
ameter. The lower, larger tumor arose from the 
anterior and left lateral wall of the middle third 
of the esophagus and projected into the lumen; 
it measured approximately 6 cm. in diameter. 
Both tumors were covered by normal and 
intact mucous membrane. The appearance was 
suggestive of fibrolipomas, but the location 
was more characteristic of that of leiomyomas. 
Biopsy was not performed because operation 
was contemplated and it was considered inad- 
visable to enter the esophageal mucosa. 

Penicillin was given for forty-eight hours 
before operation as prophylaxis against infec- 
tion. On September 17, 1945, left thoracotomy 
was performed utilizing a posterolateral inci- 
sion around the angle of the scapula. A long 
segment of the fifth rib was resected and the 
pleura was opened. The larger esophageal 
tumor was immediately beneath and adjacent 
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to the arch of the aorta. It was broader than 
it was long, measuring about 7 by 3 cm., and 
projected into the right pleural space. The 
smaller tumor, measuring about 2 cm. in 
diameter, was higlier in the esophageal wall 
beneath the arch of the aorta. Both tumors 
were hard and cartilaginous and were located 
within the muscular wall of the esophagus. A 
good line of cleavage was found and the tumors 
were dissected out of the muscular wall with- 
out entering the mucosa. The defect in the 
muscularis was closed with catgut. The opera- 
ti^'e site was irrigated with solutions of sodium 
chloride and zephiran chloride. Five Gm. of 
sulfanilamide was placed in the pleural cavity. 
The lung was inflated b}" means of positive 
pressure and the wall of the thorax was closed 
in layers without drainage. Daring the opera- 
tion, a transfusion of 500 cc. of citrated blood 
was gi^■en. 

Pathologic examination disclosed that the 
tumors were leiomj-omas. The larger tumor was 


lobulated and measured 8 bj’^ 3 by 3 cm.; the 
smaller tumor measured 2 by i by 0.5 cm. 
(Fig. 2.) 

Convalescence was entirely uneventful. Feed- 
ings were given through a Le\dne tube for 
forty-eight hours postoperativelj" and then the 
patient was given food by mouth. He was out of 
bed on the fourth postoperative daj' and was 
dismissed from the hospital on the twelfth 
postoperative day. 
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PNEUMOCOCCAL ARTHRITIS 

Joseph Hersh, m.d. 

PITTSBURGH, PENNSYLVANIA 


P NEUMOCOCCAL arthritis is a rare 
type of articular inflammation appear- 
ing usually as a complication of lobar 
pneumonia and seen most frequently in 
adults. It is possible for the primary focus 
to be obscured by the severity of the local 
and constitutional reaction of the arthritis 
itself to the extent that the involved joint 
appears as a primary process. 

Boger in a comprehensive review of the 
literature cites a total of 227 cases begin- 
ning with the first reported case in 1888 by 
Weichselbaum. 

In quoting Herrick’s data, there were 
ninety-seven cases of pneumococcal arthri- 
tis occurring in a series of 31,757 cases of 
pneumonia, an incidence of 0.3 per cent. 

In young children the arthritis may be 
the manifestation of a general pneumo- 
coccal septicema or the general signs of 
infection may be absent, the bacteria being 
carried to the affected joint from some 
focus such as the tonsil. As a rule only one 
joint is involved, the knee being the most 
common site. The inflammation may 
advance to any stage, the joint being dis- 
tended with greenish, odorless pus contain- 
ing large numbers of pneumococci. 

CASE REPORT 

F. W., an obese colored female, age sixty- 
nine years, was referred to the Passavant Hos- 
pital November 8, 1944, suffering from a 
swollen painful left knee with contiguous swell- 
ing of the adjacent soft parts, symptoms of a 
severe septicemia and a large decubitus ulcer. 
She had been ill at home for four weeks having 
suffered a sudden onset of generalized joint 
pains involving the fingers and elbows of both 
upper extremities, pain in her lower back, both 
hips and knees, with the maximum swelling 
and discomfort settling in her left knee. 

Her past medical history was negative in 
regards to pneumonia or rheumatic fever. There 
was no previous history or association with the 


present illness of cough, pain in the chest or 
hemoptysis. She was transferred to Surgery on 
November 15, 1944, at which time she had a 
tense, markedly swollen left knee joint, sensi- 
tive to touch, and she was unable to carry out 
either active or passive motion. A blood culture 
taken November 10, 1944, was positive for 
pneumococci type iii. Her temperature was 
i02°F., pulse 134 and respirations 36. Sulfa- 
diazine gr. 1 5 every four hours had been started 
November 13, 1944. 

On November i6th, under gas oxygen anes- 
thesia the joint was aspirated and green odor- 
less pus under great tension obtained. Following 
culture of the pus the joint was opened by 
lateral incisions, the pus evacuated and Dakin 
tubes placed down to but not within the joint. 
Iodoform gauze packing was used to control 
marked oozing. The patient’s temperature 
returned to normal following incision and drain- 
age and Dakin’s solution were used for irriga- 
tion until November 19th when the tubes and 
packing were removed and daily passive motion 
begun. The sulfadiazine was discontinued 
November 29th. a blood culture taken Novem- 
ber 22nd showed no growth after seven days. 
The culture from the aspirated pus contained 
pneumococci tj^ie iii. 

The decubitus ulcer was healing under local 
treatment and a routine culture on Januarj’’ 4, 
1945, yielded Streptococcus non-hemoljaicus 
and Staphjdococcus aureus. A walking cast 
was applied Januarj'^ 13, 1945, to prevent any 
posterior contracture of the knee and aid the 
patient in getting about. A carious tooth and 
several root remnants were removed February 
7, 1945, and cultured; the swabs yielded 
Staphlococcus aureus. 

An .v-ray examination before incision and 
drainage November ii, 1944, revealed a very 
extensive arthritis of the left knee joint. A re- 
examination on December 29, 1944, revealed 
practically complete destruction of the semi- 
lunar cartilages. There was new bone produc- 
tion present about the lower end of the femur 
and the upper end of the tibia. 

The patient was discharged February 14, 
1945, with slight limitation of motion in her 
left knee joint. 
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COMMENT 

A case of primary pneumococcal arthri- 
tis, Type III, was observed and no evidence 
found of a preexisting pneumonia. Existing 
dental infection and a decubitus ulcer were 
both studied bacteriologically and ruled 
out as possible sources of primary foci. The 
infection was sudden in onset with genera- 
lized joint pains, prostration, a pneumo- 
coccal bacteremia and suppuration of the 
left knee joint. Chemotherapy in the form 
of sulfadiazine started three days prior to 
incision and drainage lacked the dramatic 


effect of the operative procedure but un- 
doubtl}'^ was the specific factor in recovery. 

The x-raj’^ studies revealed joint destruc- 
tion especially of the cartilages, a condition 
common to pjmarthritis in general in 
which cartilage is rapidly destroyed when 
incubated with pus. Incision and drainage 
is especially indicated in fulminating cases; 
however, the availabilit}^ of penicillin may 
make this unnecessary as repeated aspira- 
tion of pus and the instillation of penicillin 
directly into the joint may be the only 
treatment necessary. 


With the e.vccption of the streptococcal case, established infection of 
the hand and fingers should receive energetic surgical treatment at as early 
a stage as possible. Damage may be done, both by delay and by too vigorous 
and extensive initial treatment, but there can be no doubt that the com- 
moner errors are those of delay and timid surgery. 

From “Minor Surgery” edited by Humphry Rolleston and Alan Mon- 
crieff (Philosophical Library). 


ABDOMINAL SKELETINI2ED FETUS 

WITH UTEROPERITONEAL FISTULA SECONDARY TO CRIMINAL ABORTION 

McChord Williams, m.d. 

Dlplomate of the American Board of Surgery 
CHARLOTTE, NORTH CAROLINA 


T WO possibilities present themselves 
as possible explanations for the de- 
velopment of the condition found in 
this case. The first, and apparently the 
more satisfactory explanation, is that the 
pregnancy was originally intra-uterine. 
When the instrumentation of the uterus 
was performed, the uterus was ruptured. 
The fetus was then extruded into the 
abdominal cavity as a result of uterine 
contractions, leaving a uteroperitoneal 
fistula and explaining the patient’s ab- 
dominal pain. The fetus then became 
skeletinized, and fetal bones were passed 
from time to time through the utero- 
peritoneal fistula. The only case of this 
type found in the literature was described 
by Blakely in 1920.^ In his case, a self- 
instrumentation of the uterus was done 
three months after the patient’s last men- 
strual period. One month later an instru- 
mentation of the uterus was performed 
under anesthesia and this was followed by 
severe abdominal pain. A mass became 
noticeable in the abdomen. The patient was 
treated conservatively and she recovered. 
It was then noted that a vaginal fistula in 
the posterior cul-de-sac had formed with a 
mass lying behind the uterus. Nine months 
after onset of pregnancy, a fetal skeleton 
was removed from the posterior cul-de-sac 
from below, and it was found lying in a 
smooth lined cavity which was then thick 
walled and did not communicate with the 
peritoneal cavity. 

Frommolt, in 1934,' reported a case in 
which criminal abortion was done, and on 
removal of the fetus from below, the head 
was found to be missing. The patient was 
admitted to a hospital and a laparotomy 
was done. The uterus was found to be per- 


forated, and the fetal head was found lying 
free in the abdominal cavity. 

The second possibility is that the preg- 
nancy was originally abdominal, and, be- 
coming skeletonized, eroded into the uterine 
canal. A case of this type was reported by 
Gabriel; antz^ in 1924. This patient a para i, 
became pregnant and noted fetal move- 
ments at four months. After eight months 
of pregnancy no further movements were 
noted, and the patient developed a foul 
smelling vaginal discharge. She had no 
bleeding, pain or collapse, though she did 
pass two small bits of bone which had the 
appearance of rib. On examination the ab- 
domen was found to be tense, with a mass 
occupying the entire lower abdomen. 
Roentgenographic examination revealed a 
calcified extra-uterine fetus, and a diagnosis 
of lithopedian was made. Operation was 
performed, and a large encapsulated cavity 
was encountered containing the decom- 
posing products of an eight months’ gesta- 
tion. The cavity communicated with the 
uterine canal, and examination of the fetus 
revealed that three ribs and the small bones 
of one hand were missing. 

Skeletinized abdominal fetuses have 
eroded into the rectum, as reported by 
Gustafson'* in 1932, into the bladder and 
cecum, as reported by Cullen*' in 1915 
through the abdominal wall, as reported by 
Schewket® in 1930. Gould and Pyle^ re- 
ported that fetal bones have eroded into 
the intestinal tract and have even been 
vomited. 

CASE REPORT 

This thirty-year old mother of four children 
was admitted to the hospital on July 27 , 1945> 
complaining of foul smelling vaginal bleeding 
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Fig. I. Schematic drawing illustrating abdominal skeletinized fetus 
with uteroperitoneal fistula as observed at operation. 


and passage of small pieces of bone of one 
month’s duration. 'Her menstrual periods had 
been regular and normal until five months 
previously. She then missed two menstrual 
periods. Two months before admission the 
patient had been told that she was pregnant 
and an attempt at instrumental criminal, 
abortion was made. Thereafter, the patient 
became very ill, passing considerable amounts 
of blood and complaining of severe abdominal 
pain and vomiting. She was confined to bed at 
home for about three weeks during which time 
her complaints subsided. One month before 
admission she began to pass small pieces of bone 
and the discharge became foul smelling. A 
second instrumentation of the uterus was 
performed in an abortionist’s office one month 
before admission. Thereafter the bloody dis- 
charge continued unabated and bits of bone 
were passed occasionally. 

Phj^sical examination on admission revealed 
a somewhat obese woman whose abdomen was 
soft and relaxed. Her heart and lungs were 
normal. The cervix was small, smooth, and firm 
with foul, reddish, purulent material emerging 
from the os. The uterus was enlarged to about 
twice normal size and was in second degree 
retrocession. Anterior and to the left of the 


body of the uterus and attached to it there was 
a soft, tender, nodular area measuring about 
4 cm. in diameter. The adnexal regions were 
somewhat thickened and tender. The ovaries 
were not palpated. The examination was other- 
wise essentiall}'’ negative. 

A Friedman test was reported as negative, 
and a roentgenogram of the pelvis revealed 
“several densities in the left side of the pelvis 
having the appearance of fetal bones.’’ Other 
laboratory studies were within normal limits. 

Under the impression that the patient had 
a missed abortion and uterine leiomyomas, 
operation was performed on August 3, 1945. 
After routine preparation and draping the 
uterine sound was passed and a grating sen- 
sation was noted. Without resistence the sound 
was passed to its full length. Because of the 
presence of evidence of endometritis and rup- 
ture of the uterus, laparotomj'- was decided 
upon. 

The patient was placed in the supine position 
and after routine preparation and draping of 
the abdomen, a low mid line incision was made 
and the abdomen opened. There was a slight 
amount of free blood in the peritoneal cavity. 
The uterus was enlarged, boggj" and in retro- 
cession. Anterior to the uterus and to the left 
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of the body just above the reflection of peri- 
toneum over the bladder, a cavity measuring 
about 4 cm. in diameter was noted. Lying free 
in the cavitj”^ there were about ten small fetal 
bones. These were removed. A sound was 
passed into the base of the cavity and a tract 
was demonstrated which passed into the 
cervical canal. The findings are illustrated in 
Figure i. Since the opening into the cervical 
canal was fairly large and the anterior wall 
of the uterus thin and eroded, it was considered 
inadvisable to attempt closure of the area. 
Therefore, a supravaginal hysterectomy was 
done. Pathological examination revealed moder- 
ate chronic endometritis with no decidual or 
placental tissue in the endometrium. 

Postoperatively the patient developed a 
pelvic abscess which was drained through the 
cervical stump. A wound infection also de- 
veloped and drainage was required. The patient 
then recovered uneventfully and she was dis- 
charged from the hospital with no complaints 
on September 7, 1945. 

SUMMARY 

A case is reported in tvhich, following a 
criminal abortion, the patient developed 
severe abdominal pain and vomiting which 


gradually subsided. She then developed a 
foul smelling vaginal discharge and passed 
fragments of fetal bone. At operation an 
abdominal skeletinized fetus with a utero- 
peritoneal fistula was discovered. Two 
possible explanations for the development 
of the condition are presented. 
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SKELETAL TRACTION IN THE TREATMENT OF MULTIPLE 
FRACTURES OF THE THORACIC CAGE* 

Irwin A. Jaslow, m.d. 

Chief of Orthopedic Serviee, Robert Packer Hospital 
SAYRE, PENNSYLVANIA 


T he increase in automobile accidents 
recently makes the author believe 
that this is a timely report of a rather 
simple procedure which can be a life-saving 
measure for the patient with multiple frac- 
tures of the sternum and/or ribs. The 
physiology associated with the “stove in 
chest” has recently been discussed^ so there 
is no need to dwell on this. However, the 
treatment reported in the same article in- 
volves the use of the Drinker respirator. 
The Drinker respirator is not always avail- 
able for the treatment of the patient with 
the “stove in chest.” Other treatments 
suggested have been open reduction with 
and without internal fixation, the insertion 
of tenaculi, and even the passage of a wire 
beneath the sternum.®’'’’® These procedures 
involve more or less a type of surgery that 
the patient is in poor condition to undergo. 
They also involve certain dangers, such as 
laceration of the internal mammary artery 
and tear of the pleura. Therefore, a rela- 
tively simple procedure is described and a 
case reported. 

TECHNIC 

Under novocaine anesthesia a stab in- 
cision is made over the sternum in the 
midline and carried down through the 
periosteum. Into this incision a small drill 
point is inserted and a hole drilled into the 
ventral cortex of the sternum. A medium 
sized common clothes closet question mark 
type of coarse threaded hook with tapered 
point is then inserted in the small drill hole, 
and with four or five turns it is well fixed 
in the sternum. In similar fashion a second 
hook is placed in the other fragment and 


traction applied. A double wooden cross- 
bar is placed between these hooks for ex- 
ternal fixation later. The placing of the 
hooks takes onlj’- a matter of a few minutes. 

Experiments on cadavers revealed that 
there was no danger of piercing the pos- 
terior cortex with the hook if only five 
turns were taken. However, care must be 
taken to avoid drilling through the pos- 
terior cortex. To avoid this a drill with an 
adjustable guard may be used, although 
one can easily feel the drill pierce the ven- 
tral cortex and stop then. 

CASE REPORT 

A fifty year old white merchant was ad- 
mitted to the Robert' Packer Hospital late on 
the night of December ii, 1944, after being 
injured in an automobile accident while he was 
driving. The essential physical findings in- 
cluded a laceration above the right ej^e in a 
somewhat dazed patient. Examination of the 
chest revealed paradoxical motion of the 
sternum in that with each inspiration this bone 
seemed to be drawn into the chest. Palpation 
revealed a transverse fracture at the junction 
of the middle and lower thirds. There also 
appeared to be chondrosternal fractures, third, 
fourth, fifth, and sixth, on the right and fourth 
and fifth on the left. With each inspiration the 
sternum sagged markedly at the fracture site. 
The blood pressure was 90/60, pulse was 96 per 
minute, of good quality and regular. Respira- 
torj" rate was 32 per minute, temperature 
99.2°F. There was no evidence of pneumothorax. 

The patient seemed to be in fairly good 
condition, but by the time the laceration had 
been sutured respiration became labored and 
blood pressure had fallen to 60/44(7). Anti- 
shock therapj" was instituted and the patient 
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Fig. I. One hook is shown in place. The lower one 

attached to the other pulley had just been removed. 

responded very well. The patient w'as placed 
in an oxygen tent. 

The following morning, his temperature was 
ioo.4°F., pulse was 8o per minute, and respira- 
tion was 28 per minute. The patient was 
experiencing considerable pain at the sites of 
fracture on respiration. All tender points were 
injected with i per cent novocaine with relief 
of pain on respiration, but the paradoxical 
motion of the sternum persisted. The lower 
chest was strapped circumferentially with 
adhesive but this increased the patient’s dis- 
comfort and it was immediately removed. 
Respirations dropped to 18 per minute and the 
temperature was down to 98.8 °f. that evening. 
The next morning the fracture sites were again 
injected with i per cent novocaine to relieve 
residual pain. Temperature was 99°f., pulse 20, 
and respiration 24. The sagging of the sternum 
persisted. Since it was obvious that vital 
capacity was cut down considerably, a plan of 
treatment was worked out to combat respira- 
tory difficulty and/or pneumonia should it 
develop. This was fortunate since that is 
exactly what happened suddenly that night. 
The temperature went from pp^F. to io3.6°f. 
Pulse was no per minute and respirations 
50 per minute. There were signs of consolida- 
tion in the left lower lobe. Penicillin treatment 
was instituted. 

Under novocaine anesthesia two towel clips 
were inserted deep in the soft tissues over the 
sternum and two two-pound weights were used 
as traction on these. This was an emergency 
measure and helped the patient considerabh'. 
Respirations immediately dropped to 40 per 
minute after traction was applied. The follow- 
ing morning, it was believed that the skin 
would not stand up under prolonged traction. 


Fig. 2. Lateral view of the sternum showing the 
fracture at the junction of the middle and lower 
thirds of the gladiolus. 

and the sternum still appeared to sag somewhat 
on inspiration in spite of the skin traction. 
Therefore, two hooks were placed in the 
sternum, one in each fragment as described 
above under novocaine anesthesia and traction 
was applied to these. This prevented the 
sagging of the sternum on inspiration but as a 
rocking motion was noted, a wooden bracket 
as a sort of external fixation bar was placed 
between the two hooks. The patient made a 
remarkable clinical improvement. Respirations 
dropped to 24 per minute in the course of the 
hour. The patient was not put back in the 
oxygen tent. 

In three daj's temperature, pulse and respira- 
tion were normal. Traction was continued for 
eight days in all, at the end of which time 
releasing the weights for several hours caused 
no appreciable change in the patient’s condi- 
tion or the mobility of the sternum. The hooks 
were then removed without discomfort to the 
patient, a photograph being taken after one 
hook had been removed. (Fig. i.) A’-ray taken 
the following dai' demonstrated the fracture of 
the sternum. (Fig. 2.) Three days later the pa- 
tient was discharged completely asymptomatic. 
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It would appear that this procedure 
would be useful in any chest injury with 
multiple fractures in which a segment of 
the thoracic cage including the sternum 
became so mobile that its movement inter- 
fered with the maintenance of the normal 
negative intrapleural pressure. The pro- 
cedure has been used on a boy, aged nine, 
with excellent results, as well as the case 
reported. 
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The commonest cause of delayed union in closed fraetures is inadequate 
splinting. Fraetures in certain locations as the neck of the femur and the 
wrist joint unite more slotylj'' than the average. Most eases respond to 
furtlier immobilization and frequent applieation of heat. 

From “Fractures and Dislocations for Practitioners” by Edwin O. 
Geckeler (Tlie Williams & Wilkins Company). 



BARIUM AS A FACTOR IN INTESTINAL OBSTRUCTION 


Leonard K. Stalker, m.d. 

Senior Attending Surgeon, Highland Hospital 
ROCHESTER, NEW YORK 


T he surgeon is too frequently asked 
to see a patient who has developed a 
complete intestinal obstruction during 
the course of a roentgenographic examina- 
tion of the gastrointestinal tract. It has 
not been an uncommon procedure for many 
to have a gastrointestinal .v-ray series 
carried out in a patient who presents 
minimal signs and symptoms of a low 
intestinal obstruction. The roentogenol- 
ogist gives the barium by mouth and 
follows its course throughout the intestinal 
tract. In some cases the obstruction may 
be of a suflicicnt degree that a substance 
of the density of barium will not pass 
through and a complete obstruction will 
be produced. A recent case in which this 
occurred, and in which the barium in the 
intestine created the greatest problem, was 
thought to be of suflicicnt interest to 
report. 

CASE REPORT 

.'\ seventy-one year old female went to her 
piiy.sician iiecause of vague, abdominal, crampy 
pains which had been present for approximately 
two weeks. These were associated with an 
indefinite type of dyspcjisia. Mis examination 
was essentially negative and tlie patient was 
referrcxl for gastrointestinal roentgenographic 
studies. Slie was given ijarium by mouth, and 
vNithin twelve hours Itad developed a classical 
picture of acute large intestinal obstruction. 
M'ig. i.) The roentgenograph at this time 
shout'd au almost complete inti*stinal obstruc- 
tion at the hepatic Ilexurc of the colon. The 
alxh mien was dislendetl with dilaterl loops of 
barium-fillet! small intestine. The patient had 
a.eute tiistre'-s and was vomiting. It was neces- 
sary to hiO'.pita.iirc her and to institute con- 
tmvsous inte'tinal suction, to give intravenous 
i'.u’.ds sed.'.tion and tf) use most of the ne- 
cep'.etl measures for relief of the obstruction. 
Appriwtmatcly one week was recjuirctl to dc- 
!':'te ts'.e ir.te-tine .and to prepare the lv»wc! 


sufficiently so that elective surgery could be 
contemplated. 

At operation, the hepatic Ilexurc of the colon 
was obstructed by a “napkin ring” type of 
carcinoma. Tiiere was a lumen of .approxi- 
mately I cm. at the site of the obstruction. 
Some barium was still present in the proximal 
colon and small intestine. A resection of the 
right colon with a transverse cleocolostomy 
was performed. The patient made an unevent- 
ful convalescence and left the hospital on her 
eighteenth postoperative day. 

COMMENT 

It is not unusual, as in this case, for a 
patient to have a nearly completely 
obstructed colon and to have relatively 
few symptoms. This is particularly true 
when the lesion is located in the right half 
of the colon because of the soft, semi-fluid 
state of the bowel matter in this region. 
When a substance with the consistency 
of barium is given by mouth to such 
individuals, it will often precipitate a 
complete obstruction, as occurred in this 
ease. When this occurs, one has converted 
an uncomplicated problem into a compli- 
cated one, and has inadvertently in- 
creased the risk and reduced the patient’s 
chances of recovery. This situation will 
usually be avoided if a barium enema is 
given first to all those patients in whom 
the possibility of a lesion in the lower 
intestinal tract is considered. When barium 
is given by this route and an obstruction 
encountered, the barium, which of course 
is distal to the obstruction, can readily 
be removed by an enema. 

This approach to the roentgenographic 
examination of such patients not only 
has the greatest factor of safety, but is 
more accurate from a diagnostic stand- 
point, requires less time and is less expen- 
sive. I believe that a gastrointestinal .x-ray 
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Fig. I. Barium filled intestine with obstruction. 


series should rarely be ordered as such, but 
that one should request examination of the 
stomach and duodenum, the small in- 
testine or the colon as separate entities 
depending on the symptoms and findings 
presented. I am certain that this is gener- 
ally the commonly emploj'ed procedure. 
However, all too frequently barium is 
administered by mouth to individuals 
with signs and symptoms of a low in- 
testinal obstruction, and as a result, the 


barium proves to be a factor in precipita- 
ting a complete intestinal obstruction 
when such might have been avoided. 

SUMMARY 

A case has been reported in which 
barium administered by mouth during the 
course of roentgenographic examination of 
the gastrointestinal tract proved to be a 
factor in the intestinal obstruction. 
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METACARPAL FRACTURES 

A NEW INSTRUMENT FOR THE MAINTENANCE OF POSITION AFTER REDUCTION 

David Goldberg, m.d. 

SPRINGFIELD, MASSACHUSETTS 


D eformities of the hand fre- Meltzer- employes skeletal wire traction 
quently result from simple meta- through the proximal phalanx. McNealy 
carpal fractures because of the and Lichtenstein^ maintain the corrected 


difficulty of maintaining position after 
reduction. These fractures are character- 
istically found in the jmung or middle 
aged man, usually the result of a pugilistic 
encounter, or close hand-to-hand combat 
with the enemy in time of war. The neck 
of the metacarpal, being the smallest and 
weakest portion of the bone, is the most 
common site of the fracture. The fracture 



.'"'a. * 


is more frequently transverse in character. 
The resulting deformity is that of a depres- 
sion of the head with dorsal angulation of 
the fragments. The more dorsal the striking 
force against the head, the greater is the 
depression of the knuckle. The more direct 
the force on the head in the longitudinal 
axis of the metacarpal, the greater the 
degree of Impaction. A tangential force 
results in depression of the head with 
impaction and angulation of the fragments. 

Ordinarily in this type of fracture, a 
simple roll of gauze bandage is placed in the 
palm of the hand. The fist is clenched and 
immobilized with another gauze bandage. 
Some recommend bandaging the hand over 
a tennis ball. More complicated and 
specialized devices have met with success 
in the hands of others. Kaplan* explains a 
device for reducing the fracture and holding 
it in position by the application of an 
unpadded cast made of two narrow plaster 
of paris splints. The finger is held in 
extension and pressure is instituted below 
the head of the metacarpal and above 
the angulation while the plaster sets. 



/ 



Fic. I. A sclicm.itic drawing demonstr.ating the 
various directions of the lij'podcrmic needle to 
facilitate striking the hematoma at the fr.acture 
site. At this point about 5 to 10 cc. of a ! per 
cent solution of novocainc is injected in order 
to produce analgesia. 

position with a straight dorsal splint. 
Wertheinv' advocates a kid glove into the 
finger of which he inserts inch shoe 
leather to act as a splint. Carr'’ corrects and 
maintains the position of the fragments by 
inserting specially constructed miniature 
ice tongs into the proximal phalanx. 
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Fig. 3 


Fig. 2. A photograph of the instrument applied to a fracture through the neck 

of tlic fifth metacarpal. 

Fig. 3. A schematic drawing of the instrument applied to a fracture through 
the neck of a metacarpal; a, set screw to adjust upper plate; u, set screw to 
adjust lower plate; c, set screw to permit rotation of lower plate so as to con- 
form with the deviation of the finger. 

Boswortli® first reduces the fragments, then The prominent head of the metacarpal in 
maintains position b}' fixing them to the palm of the hand causes pain when an 
the adjacent metacarpal tvith non-flexible object such as a tool is grasped. The 
heav}’" wires. Jahss' maintains the position professional man, too, finds that this 
of reduction by employing pressure beneath deformity interferes with the full use of 
the head of the fle.xed proximal phalanx, a both the afl'ected and the adjacent fingers, 
procedure similar in certain respects to The depression of the knuckle and the 
that recommended in this paper. Davis® prominence on the dorsum of the hand is 
maintains position over various sizes of cosmetically objectionable to women, 
specially constructed wooden balls. The ball or roll of gauze in the palm of 

Since this type of fracture is usually the hand does not counteract but rather 
first seen by the general practitioner, it is emphasizes the angulating pull of the 
invariably treated by him with one of the interossei muscles thereby increasing the 
many simpler methods available. Un- deformity. Skeletal traction of an}- form 
fortunately, in this fracture which is so or skeletal fixation introduces the danger of 
easily reduced, it is difficult ordinarily to infection and must be considered a special- 
maintain the corrected position. In con- ized procedure. When plaster is used, it is 
sequence, many individuals are left with a too difficult for the average physician to 
residual defonnitv. This deformity in the determine the exact amount of pressure 
laborer interferes with his grasp of an necessary to maintain the position of the 
implement. The inability to flex the affect- fragments. Too much pressure will result 
ed finger completely, results in a weakness in pressure sores during the swelling stage 
of the flexion power of the adjacent fingers, which ensues within a few hours following 
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the reduction. Too little pressure will result 
in reangulation when the swelling sub- 
sides. Constant immobilization of the flexed 
proximal interphalangeal joint, as advo- 
cated by Jahss," for a period sufficient to 
see callous on the .v-ra}' film, often results 
in a flexion deformity. 

The instrument to be described is 
devised primarily for application to the 
most common type of metacarpal fracture. 
This, as has been stated, is the simple, 
transverse, impacted fracture of the shaft. 
Discussion will be limited to the diagnosis, 
reduction, immobilization, and after-care 
of this injury. 

Diagnosis. The diagnosis is easily es- 
tablished. There is a history of trauma, 
swelling, and localized tenderness. Exam- 
ination shows a depression of the knuckle 
or head of the metacarpal, protrusion of 
the metacarpal head into the palm of the 
hand, and dorsal angulation of the frag- 
ments. The latter results in a prominence 
on the dorsum of the hand. Such findings 


warrant .v-ray study. The anteroposterior 
view will best show the site of the fracture, 
while the lateral view demonstrates the 
degree of angulation and impaction of the 
fragments. 

Treal77ie7H. Analgesia is produced by 
the injection of 5 to lo cc. of i per cent 
solution of novocaine into the hematoma 
at the fracture site. The relationship of 
the fracture line to the head of the meta- 
carpal, and the angle it assumes with the 
dorsum of the shaft, are determined by the 
•V-ray film. Because of the dorsal angulation 
of the fragments, the widest portion of the 
fracture line is located at the dorsum of 
the shaft. Since the dorsal aspect of the 
shaft is rather superficial, it is a simple 
matter to direct the needle into the 
fracture line and thus strike the hematoma. 
The direction of the needle will depend 
entirely upon the course of the fracture 
line. (Fig. i.) 

Soft tissue swelling during the period 01 
injection indicates that the solution is being 
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Fig. 5a Fig. 5B 

Fig. 5. A, L. P., twenty-two years of age, fracture of the fifth metacarpal upon admission, November 
3, 1 042. A lateral view which really demonstrates that the degree of angulation was not available. 
B, November 9, 1942. Fracture reduced and anatomical restoration of position is maintained by 
the instrument. 


dispersed into the soft parts rather than 
into the fracture site. Aspiration of bright 
red blood prior to injection and back 
pressure into the syringe when the plunger 
is released during injection may be taken 
as evidence that the needle is in the 
hematoma. After 2 or 3 cc. of novocaine 
solution have been injected the patient may 
complain of increased pain at the fracture 
site. This is probably due to the sub- 
periosteal distention. Pain rapidly subsides 
and analgesia is usually complete in ten to 
fifteen minutes. 

Reduction. The first step is that of 
breaking up the impaction. This is accom- 
plished by forcefully manipulating the 


fragments while strong traction is made 
upon the finger of the affected metacarpal. 
After the impaction is relieved, it is then 
necessary to correct the dorsal angulation 
and the depression of the metacarpal 
head. This is accomplished by exerting a 
downward pressure over the distal end 
of the proximal fragment and an upward 
or dorsal force upon the metacarpal head. 

With the fracture once reduced, the 
operator will find that very little upward 
pressure on the head and downward 
pressure over the distal end of the proximal 
fragment is necessary to maintain the 
corrected position. However, an upward 
force cannot be made on the plantar 
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Fig. 5. c, December 1 5, 1942, six weeks after fracture. Splint has just been removed. Roentgenogram 
shows the maintenance of anatomical restoration of position. A moderate amount of callous can be 
seen. Note that the fifth finger can be fully extended. Complete restoration of function was 
obtained three days later. 


surface of the metacarpal head for any 
great length of time without the expecta- 
tion of complications. Pressure of any 
consequence for three to five weeks on the 
intervening flexor tendon sheath would 
irritate its membrane and result in thicken- 
ing and adhesions. In order to eliminate 
pressure over the flexor tendon sheath, the 
first phalanx is flexed to a right angle at 
the metacarpophalangeal joint. This places 
the base of the proximal phalanx be- 
neath the head of the metacarpal. Pressure 
upward on the proximal phalanx now 
forces the metacarpal head upwards. The 
proximal interphalangeal joint is then 
flexed to an angle of 90 degrees. Very 
slight pressure exerted upwards against 
the head of the proximal phalanx easily 
maintains elevation of the metacarpal 


head and the corrected position of the 
fragments. The amount of pressure neces- 
sary is mereljf the equivalent of the 
angulating force caused by the pull of the 
interosseous muscle. 

APPARATUS 

The armamentarium necessar}’^ to main- 
tain the corrected position of the fractured 
metacarpal consists of a simple and easily 
applied apparatus best described in the 
accompanying photographs and diagrams 
(Figs. 2, 3, and 4), one four-inch roll of 
plaster of paris bandage, a small piece of 
3" stockinette and any skin adherent. As a 
finished product and made of aluminum or 
plastics when priorities permit, the entire 
apparatus will weigh merely a feu' ounces. 
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Fig. 6. .a, E. C., twenty-four yc.irs of .ige, fracture of the 
fifth metacarpal upon admission, December 7, 1942. b, 
January 22, 1943, six and one-half weeks after fracture. 
Excellent alignment of the fragments has been main- 
tained. A moderate amount of callous can be seen. Func- 
tion was complete a few days’after removal of the 
instrument. 
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Fig. 7. A, photograph showing an old healed fracture of the 
fifth metacarpal treated by splinting over a roll of band- 
age. Note the dorsal angulation and deforinitj'. The same 
hand shows a recent fracture of the second metacarpal. 
B, after closed reduction and application of apparatus. 


Application oj Instrument. To apply the 
apparatus the upper and lower screws (Fig. 
3A and b) are loosened. The skin adherent 
is applied about the wrist and distal fore- 
arm. This area is covered with 3" stock- 
inette. About five turns of the plaster of 
paris bandage are taken immediately 
proximal to the wrist joint over the stock- 
inette. The instrument is then placed over 
the involved metacarpal and the remainder 
of the plaster roll is used to secure the 
instrument to the dorsal aspect of the distal 
part of the forearm. The plaster sets in a 
few minutes and the instrument is ready 
for use. During this procedure the patient 
maintains the corrected position of the 
fragments by placing the index finger of 
the other hand over the fracture site and 


his thumb beneath the head of the flexed 
proximal phalanx, thus making an assistant 
unnecessar3^ 

The upper set screw is then adjusted so 
that the pressure plate rests directly over 
the metacarpal and proximal to the frac- 
ture line. The lower support bracket is 
raised so that it approximates the dorsal 
surface of the flexed second and third 
phalanges. The knuckle is thus maintained 
in its normal prominent position. 

If the fifth metacarpal is involved, it will 
be noticed that the terminal two phalanges 
will deviate radially. Hence, a third set 
screw (Fig. 3c) is placed at the lower sup- 
port in order to adjust it to the proper 
angle. The lower support is slightly cupped 
for comfort. The upper plate is supported 
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Fig. 7. c, twenty-two d.iys after reduction. Compare the 
anatomical alignment of the second metacarpal treated 
with the apparatus described and the poor alignment 
of the fifth metacarpal treated over a roll of gauze 
bandage. 


by a universal joint in order to allow for 
slight variations in the size and shape of 
the hand and still maintain an even dis- 
tribution of force throughout the entire 
contact surface which is covered with a felt 
pad. 

If swelling is present on the day follow- 
ing application of the device, either one or 
both of the set screws can easily be ad- 
justed and thus avoid pressure necrosis of 
the skin. It will nevertheless still be pos- 
sible to maintain the necessary force to 
counteract the angulating pull of the 
interossei. 

After a few days all swelling will have 
subsided. Some fibrous union of the frag- 
ments will have taken place. The operator 
can then hold his finger beneath the meta- 
carpal head, loosen the lower support and 
carry the flexed proximal Interphalangeal 
joint through a full range of motion. The 
finger can also be cleaned with alcohol and 
the skin protected with anj" oil or cream. 
This latter procedure should be carried out 


three times a week during the entire stage 
of fixation in order to prevent a flexion de- 
formity at this joint. 

The fragments should be supported for 
about three to- five weeks, or until .v-ray 
evidence shows sufficient callous about the 
fracture site to prevent the pull of the in- 
terossei muscles from refmgulating the 
fragments. 

When callous appears adequate and the 
apparatus is frnall}' removed, there is a 
complete restoration of position without 
evidence of deformity in any portion of the 
hand. Two to three da^’^s after the removal 
of the apparatus, patients have been re- 
turned to full military duty without any 
resultant difficuIt^^ 

Two instruments may be used side-by- 
side where more than one metacarpal bone 
is fractured. 

CONCLUSION 

A new apparatus has been dcAused for 
the treatment of the transverse and im- 
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Fig. 8. a, F. G., fracture through the neck of the fifth meta- 
carpal first seen ten days after the injury, April 20, 1944. 
B, April 28, 1944, excellent alignment. The patient was 
discharged to full army duty with complete function 
eighteen days after reduction. 


Fig. 8a 


Fig. 8n 


pacted fractures of the last four metacarpal 
bones. The method of reduction and the 
use of pressure pads of one form or another 
have often been used in the past. This 
instrument, however, can easily be applied 
and adjusted without fear of pressure sores, 
infection, loss of position or deformities. It 
is a simple instrument which anatomically 
and physiologically answers the purpose of 
the general practitioner. 
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A SIMPLE UTERINE SOUND MARKER 


David J. Wexler, m.d. 

Assistant Surgeon Soutiisicle Mospital, Bay Shore, N.Y.; Assistant Gynecological Endocrine Clinic, Jewish Hospital, 

Brooklyn, N.Y. 

ISLIP -TERRACE, NEW YORK 

T he depth of the uterus or length of cervix and use it as a marker to indicate 
the cervical canal is frequently meas- the depth of the uterus. However, when a 
ured as part of many diagnostic and bi-valve speculum is used either in the 
operative gynecologic procedures. office or the operating room most men rely 



Fig. I. Uterine sound marker. 



When the o-raduated sound is used in the on the moisture from mucus or blood on 
operating roo'in with the cervix pulled down the sound to act as a marker. This usually 
by a tenaculum, it is usually possible to gives one a rough idea of the length of the 
put the finger on the sound against the uterus. Many times there is insufficient 
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moisture to act as a mark long enough to 
observe when the sound is withdrawn. At 
times if there is bleeding the sound is 
smeared generalh- and the estimate of the 
size of the uterus becomes less accurate. 

To overcome the inaccuracy and to in- 
sure exact measurements of the cervical 
canal and the uterine cavity with ease, the 
marker illustrated was devised, “A” is the 
spring clip which snaps on and holds rod 
“B” and indicator “C” on the graduate 
sound “D.” Together the sound and the 
marker constitute an accurate uterine 
depth gauge. 


In use the instrument is clipped as sho-RTi 
on the sound. It is small enough not to 
interfere with vision as the sound is inserted 
in the external os. When the tip of the 
sound has reached the internal os or the 
superior wall of the uterine caviut which- 
ever distance one desires to measure, the 
marker is pushed fonvard until the indi- 
cator is against the cervix. The sound is 
then withdrawn and the indicator shows 
the exact measurement without guess- 
work. In cases in which an effort is being 
made to develop an infantile uterus, prog- 
ress even in fractions of an inch can be 
ascertained. 


•€l5s- 


Retroflex ON, simply defined, is a bending baclovardsof the uterus, i.e., 
of the body upon the cervix. The latter may still be directed normally down- 
ward and backward, but more frequently has tilted do^Trnard and forward 
(erect position of the woman) toward the sr-mphysis as the fundus falls 
backward. 

From “Textbook of G}-necolog>'“ by Emil Novak (The ^Mlliams & 
^^’ilkins Company). 



CASSETTE HOLDER FOR THE HAWLEY TABLE* 


Leo a. Green, m.d. 

Assistant Visiting Orthopedic Surgeon, Metropolitan Hospital 
NEW YORK, NEW YORK 

I N order, to facilitate the taking of ing operation, the technician has merely 
anteroposterior .x-ray films during the to raise the drapes from below, remove the 
operation of hip nailing, an inexpensive exposed cassette, and substitute another 
cassette holder has been devised. When for the next exposure. 



Fig. I. Tunnel cassette holder, showing 1 1 inches by i inch 
section removed from each side to facilitate handling 
of cassettes, and hole for post of table in distal part. 


placed under the patient on the Hawley 
fracture table, repeated films may be ob- 
tained without disturbing the position of 
the patient on the table. 

In use, the sacral rest of the Hawley 
table is removed, following which the 
cassette holder is placed with its greatest 
length across the table, and the opening 
centered over the hole for the center post. 
The patient is then placed on the tunnel 
box, the center post inserted through the 
openings into the post of the table. A lo 
by 12 inch cassette is then inserted into the 
tunnel on the appropriate side, so that the 
proximal and distal edges are centered for 
the patient, and the medial border rests 
against the center cleats. The x-ray is now 
taken, and when it is developed will in- 
clude the entire pelvis to the midline. Dur- 


The holder consists of a plywood tunnel. 
(Fig. I.) Its construction requires two 
pieces of % inch three layer plywood, 20 
inches by 24 inches, and a piece of i inch 
by % inch finished stock which is cut 
into two 24 inch lengths, one 123-^ inch 
length, and one 4}'i inch length. Wire 
brad finishing nails i inches long are also 
needed. 

One of the pieces of plywood is prepared 
by removing a i inch section along each 
short side commencing 5 inches from one 
end (which will become the proximal end) 
and running for 1 1 inches, so that the uncut 
remainder is 4 inches. The two pieces now 
are drilled for the post, using a i34 inch 
augur bit, centering the hole 6 inches from 
the bottom along the center line of the 
long ends. 


From the Department of Orthopedics and Fractures, Metropolitan Hospital, Dr. Milton J. Wilson, Director. 

769 



770 


American Journal of Surgery 


Green — Cassette Holder 


November, 1946 


The cut pieces are now placed above 
each other and separated by the cleats 
previously prepared, using the inch 
side for separating purposes. The 24 inch 
pieces lie along the top and bottom, 
respectively, and the longer of the short 
pieces lies along the center line proximal 
to the opening. The remaining cleat, there- 
fore, lies along the center line from the 
hole distalh'. These pieces are then nailed 


together using the brads. The entire as- 
sembly is shellacked, then varnished, and 
when dry is read}' for use. 

COXCLUSIOX 

An inexpensive, simply constructed cas- 
sette holder for use with the Hawley frac- 
ture table has been described. Its use dur- 
ing the nailing of intracapsular fractures 
of the neck of the femur is recommended. 




P.\TiENTS witli fractures of the lower limb never should be transported 
until after splinting has been applied. Hospitalization is necessary for the 
modern treatment of fractures of the leg. Order X-ray examination before 
deciding upon the method of further treatment. 

From “Fractures and Dislocations for Practitioners” by Edwin O. 
Geckeler (The Williams & Wilkins Compant'). 
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ACUTE SURGICAL CONDITIONS OF THE ABDOMEN 


T he development of American surgery 
has been characterized by several 
great epochs, such as the era up to 
and including the time of Ephraim Mc- 
V Dowell; the Watson, Long and Morton 
period, in whicli general anesthesia was 
introduced; the aseptic age of Lister and 
Pasteur; the period of the surgical giants, 
Halstead, Murphy, Senn and Ochsner; the 
clinic era of the Mayos and Crilc; and, 
finally, the present epoch when imjirovcd 
pre- and postoperative care, chemotherapy, 
improved methods of anesthesia and early 
ambulation ha\'e proved a most important 
role in surgery. 

In no field of surgery have the de^•elop- 
ments of the present era played a more 
important role than in that of acute ab- 
dominal surgery. The tremendous lowering 
of mortality in acute perforated appendi- 
citis, which in the past thirty years has 
caused 500,000 deaths, is a triumph of 
chemotherapy. The sulfonamides and peni- 
cillin have largely eliminated the nece.ssity 
for drainage in these patients and have 
consequently reduced to a fraction the 
incidence of complications such as obstruc- 
tion, abscess formation, wound infeetion 
and eviseration. Chemotherapy has also 
reduced mortality, in acute perforated 
ulcer and in acute intestinal obstruction 
necessitating decompression or resection. 


By its use better results have been achieved 
in acute biliary tract surgery. 

The introduction of ethylene, cyclo- 
propane, pcntothal sodium, curare, and, 
perhaps most important, improved meth- 
ods of spinal anesthesia have greatly 
lessened the problems of the abdominal 
surgeon. Under spinal anesthesia the ab- 
domen is perfectly relaxed whether one is 
closing an acute perforated ulcer, exploring 
the common duct or reducing a strangu- 
lated hernia. 

Perhaps the most remarkable advance- 
ment that has come about in the past five 
years is early ambulation. It has been 
dillicult to convince surgeons, as well as 
nurses, long' accustomed to keeping their 
patients in bed for days and even weeks, 
that getting patients out of bed on the first 
or second postoperative day results in a far 
smoother and speedier convalescence. My 
only regret is that many years ago I did 
not disregard ideas which were accepted as 
facts regarding the advantages of pro- 
longed bed rest in abdominal surger3^ 
Early ambulation not only heals the inci- 
sion speedily by improving the circulation 
but also^duces the necessity for catheteri- 
zation and enemas. Normal peristalsis is 
induced, the patient is able to eat and en- 
joy food, gas pains are infrequent, duo- 
denal suction and intra^^enous therapj^ are 
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required only in the more critical cases and 
pulmonary complications seldom occur. 

Although great strides have been made 
in treating acute surgical lesions of the 
abdomen, the problem of diagnosis often 
remains a confusing and baftling one that 
can be solved only by an exploratory opera- 
tion. For example, I know of no reported 
Instance in which a correct preoperative 
diagnosis was made in a case of acute tor- 
sion of the omentum. Not many years ago 
I operated upon a boy for acute hemor- 
rhage of a Meckel’s diverticulum; this was 
the first recorded case in which a preopera- 
tive diagnosis (established by his family 
physician) was made of this condition. In 
1927, I operated upon a man for acute 
obstruction and found several feet of thick 
hose-like jejunum. The diagnosis for this 
condition was not determined until 1932 
when Crohn and his associates at Mount 
Sinai Hospital established acute regional 
enteritis as a distinct entity. The roent- 
genologist has so improved his technic that 
not infrequently he is able to detect 
Kantor’s string sign in the terminal ileum, 
as well as other lesions of the small intes- 
tine, to aid the surgeon in locating the 
source of the trouble. Yet occasionally a 
gallstone may perforate and cause symp- 
toms of acute obstruction far down in the 
small intestine. Or a young man may be 
admitted to the hospital in shock after a 
motorcycle accident; physical examination 
reveals nothing. Following the administra- 
tion of blood plasma and further shock 
therapy he rapidly Improves. Ten days 
later he returns to work, collapses on the 
third day and is rushed back to the operat- 
ing room; a laceration of the liver that 
nature had temporarily walled off is re- 
vealed upon abdominal exploration. 

The problems of the acute traumatic 
abdomen In this machine age are such as to 
bring gray hair to any surgeon, but we have 
made it a rule at our clinic to operate when 
in doubt. 


Probablj' the commonest and yet the 
most confusing diagnostic problem for the 
thousands of American surgeons remains 
that of the lowlj’’ appendix. The fact that 
in the past as many as 45,000 cases of 
perforation have occurred in a single 3'ear 
seems to indicate that a great number of 
errors occur on the part of someone, the 
patient, the relatives, the physician or the 
surgeon. Too many fail to realize that the 
patient may act and appear well, may have 
a normal temperature, a normal blood 
count, but slight rigidity and onlj' moder- 
ate tenderness on deep palpation, and yet 
have a retrocecal gangrenous appendix. 

Delay in diagnosis is also largely re- 
sponsible for the high mortality rate that 
still persists in acute intestinal obstruction. 
Earlier surgical intervention in attacking 
these conditions is imperative if the end re- 
sults are to be improved. 

The art of correct diagnosis has truly 
been termed the highest achievement of 
the surgeon. In no other part of the body 
is his experience and judgment so accu- 
rately tested as in the field of acute ab- 
dominal surgery. He must not only keep in 
mind the more important and frequent 
conditions discussed in this editorial, but 
must also be prepared to exclude acute 
lesions of the genitourinary and gynecologic 
systems. Norshould he forget that coronary 
disease may occasionally resemble gallstone 
colic and vice versa and, still more puzzling, 
that they may both occur in the same indi- 
vidual. He must also remember that pneu- 
monia in children may simulate appendicitis 
and that enteritis may occur alone or with 
appendicitis. He should make frequent 
examinations of the urine to exclude pye- 
litis if the first specimen is negative. 

Surgery in acute conditions of the ab- 
domen is an intriguing and fascinating 
subject that constantly challenges the skill 
and ingenuity of the surgeon with its many 
complex problems. 

Arnold S. Jackson m.d. 
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DIFFERENTIAL DIAGNOSIS IN ACUTE SURGICAL 
CONDITIONS OF THE ABDOMEN 

Herbert Willy Meyer, m.d. 

NEW YORK, NEW YORK 


P HYSICIANS and surgeons are con- 
stantly confronted with the major 
problem of making a difl'erential diag- 
nosis in a patient suspected of sufl'ering 
from an acute surgical abdomen. The sur- 
geon is usually called in consultation by the 
physician who recognizes a surgical emer- 
gency. Frequently the decision must be 
made late at night when the phj-sician sees 
the patient again or when the patient is 
admitted to the hospital. 

The surgeon should be keen and alert to 
all possibilities and must make a serious 
and thorough attempt at diagnosis. There 
is usually an urgent need for surgical 
intervention. 

A snap diagnosis may be magnificent 
and may make an impression on some, but 
it is unsafe and unsound. However, no one 
can recognize all the possible causes of an 
acute condition of the abdomen either be- 
fore operation or before a postmortem 
examination unless he have the confidence 
born of youthful inexperience. 

Early diagnosis is essential. If a patient 
has severe abdominal pains lasting longer 
than six hours and has previously been well, 
one must suspect a condition of surgical 
importance. 

A histor}’^ that the patient recently has 
received a hypodermic of morphine or some 
other anodyne must immediately make the 
surgeon suspicious of serious disease. 

It is important to keep certain groups of 
diseases uppermost in one’s mind when 
making a diagnosis, realizing however, that 
certain rarer conditions might be present. 


These groups are; (i) inflammations, (2) 
perforations, (3) colics, (4) hemorrhages, 
and (5) obstructions. 

The examining surgeon must form the 
habit of a definite systematic routine exam- 
ination in every acute abdominal case. 

There are certain dicta which are well to 
keep in mind. Some of them are: (i) It is 
more important to put the examining 
finger in the rectum than a clinical ther- 
mometer in the mouth. (2) Palpating the 
pelvic peritoneum is more important than 
palpating the pulse. (3) Examination of the 
urine is as important as to inquire about 
the state of the bowels. (4) Palpation of the 
abdomen may present muscular rigidit}^ 
but auscultation of the chest with a stethe- 
scope ma}’^ show pleurisy’’ or pneumonia. 

The knowledge and application of the 
surgeon’s training in anatomy and physi- 
olog}- are of the greatest importance in 
making a differential diagnosis. He must 
train himself to think anatomically and 
physiologically, just as the neurologists and 
neurosurgeons. 

The voluntary muscles and the spinal 
nerves are the least variable factors in the 
abdomen. 

Early symptoms in all groups may be the 
same since they all depend on the same 
cause, such as the shock to the solar plexus, 
as evidenced clinically bj’- pain, vomiting 
and shock. 

Pain is caused when irritated muscles are 
moved. Therefore, it is important to in- 
clude the examination of the state of the 
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psoas muscle in a suspected case of acute 
appendicitis. 

The anatomical distribution and course 
of the segmental spinal nerves is an impor- 
tant aid. One remembers that the testicles 
develop in the same region as the kidney, 
which explains that patients maj'" have 
pain in the lumbar region and at the same 
time also have pain in the testicle. Dor- 
sal distribution of the referred pain is 
important. 

Similarly the diaphragm develops in the 
region of the cervical segments and later 
descends, dragging the phrenic nerve with 
it, which mainly comes from the fourth 
cervical root. I'his easily explains why 
lesions in the lower chest and upper ab- 
domen present pain in the distribution area 
of the fourth cervical nerve, with referred 
pain over the shoulder, scapula and sub- 
clavicular area. 

Conversely the pelvic nerves are not 
represented in the abdominal musculature 
and therefore patients with a pelvic peri- 
tonitis will not necessarily show muscular 
rigidity. 

In the obstruction group of lesions the 
knowledge of physiology is more important 
than anatomy. Pain is caused by distention 
and stretching of the tubes by gas or fluid 
or by both. Severe colicky pains are caused 
by an obstruction or reflex spasm of a tube 
with local distention proximal to it. When 
strong peristaltic contractions take place, 
pain is caused. It is then referred to the 
sympathetic nerve center from which the 
specific nerve comes. It is also referred to 
the corresponding segmental spinal cord 
nerve and its distribution. 

Thus colic of the small intestine causes 
pain in the epigastric and umbilical region. 
Colic of the large intestine causes pain in 
the hypogastrium. Biliary colic is felt in the 
right hypochondrium and the right sub- 
scapular region. Renal colic is felt in the 
lumbar region and radiates to the thigh and 
to the testicle. 

Shock is a stage of an abdominal emer- 
genc}', caused by the sudden stimulation of 
many nerve centers, as in a perforated ulcer 


or the stimulation of a few nerve centers as 
in biliary colic. Following this initial shock 
there may be a stage of reaction with a free 
interval, and this is followed by a stage 
which is peculiar to each specific lesion. 

It is difficult at times to convince a pa- 
tient and the family of the seriousness of 
the acute emergency because the first stage 
of shock maj’' be a transient one. The ensu- 
ing free interval is but the calm before the 
storm, with a renewal of more severe and 
serious symptoms. Persistence of shock 
is important, and the pulse pressure may 
be evidence of the severity of the shock 
and the impending state of collapse. 

METHOD OF MAKING A DIAGNOSIS 

Every surgeon develops his own routine 
in performing an examination of a patient. 
It may be well to summarize a few points 
essential to this examination, and then to 
take up each point separatelj’’ in greater 
detail. The essential points are: 

1. History of the present illness 
Age of patient 

Time and mode of onset of attack 
Pain and its first situation, shift, radiation, 
character and pain on micturition 
Nausea and vomiting, whether before, same 
time or after onset of attack 
Movement of bowels 
Menstrual history 

2. Past History 

Whether patient had a similar previous 
attack 

History of indigestion with relation to meals, 
jaundice, etc. 

Confinements 

3. Physical and clinical examination 

Pulse, temperature, respiration, tongue and 
blood pressure 

General appearance and attitude of patient 
Abdominal examination 
Rectal and vaginal examination 
Chest examination 
Refle.xes— K-J, pupillary 
Urine examination for albumin, sugar, pus 
and blood 

X-ray film of abdomen and lower chest, if 
available and feasible 
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AGE 

Age may be of help in thinking of possi- 
ble diagnosis in the various differential 
diseases. 

Disease Age Factors 

Acute intussusception Usually under two 

years, may be at 
any age 

Acute appendicitis Most common in 

young adolescents, 
may occur at any 
age 

Acute cholecystitis Rare in childhood, 

more common in 
adult life 

Acute pancreatitis Seldom or never under 

middle age 

Acute regional ileitis More common in adult 

life 

Perforated gastric or Rare under fifteen 
duodenal ulcer ^mars of age 

Obstruction of large Rare before thirty, in- 
intestine frequent before 

forty, commonest 
over forty 

Obstruction, strangu- At any time of life 
lation of small in- 
testine, especially 
through hernial 
apertures 

Twisted pedicle of Adult life 
ovarian cyst 

Derangements of de- Child bearing period 
veloping ovum and 
its environment 

Black widow spider At any age, depending 
bites on locality of patient 

PAIN 

The site of onset of the pain, the shifting 
or the localization of the pain, its character 
and the radiation are all important factors 
in the various differential diagnoses. 

It is well to remember that the pain is 
felt at the site of the inflammation if the 
parietal peritoneum is involved, 

1 he presence or absence of localized pain 
can be either a good or bad sign. It is a good 
sign in acute appendicitis if there is local- 
ized pain as it means that the parietal peri- 
toneum is involved and adhesions are more 


apt to develop. If there is no localized pain 
it may mean that the appendix is buried in 
the coils of the intestines, adhesions do not 
form as readily and spreading peritonitis 
may ensue. Of course this refers only to the 
first attack of appendicitis. 

Diagnosis Pain 

Acute appendicitis Arises in epigastrium 

and shifts to right 
lower quadrant. 
May awaken patient 
out of sleep, is grad- 
ual in onset increas- 
ing to a maximum, 
and is aching in 
character. If accom- 
panied by painful 
micturition, appen- 
dix is likely to be a 
pelvic one. 

Biliary colic Arises in right hypo- 

chondrium. Radi- 
ates to the back and 
to tip of scapula, 
or top of right 
shoulder. 

Renal colic Starts in lumbar re- 

gion. Radiates to 
corresponding thigh 
and testicle. Sharp, 
constricting and se- 
vere in character. 

Intestinal colic Starts in epigastrium. 

Intermittent, grip- 
ing pain. Relieved 
by pressure of ex- 
amining hand. Be- 
comes general. 

Gastric or duodenal Feeling of faintness at 
ulcer perforation onset of pain in 

upper abdomen. 
May awaken out of 
sleep. Is excruciat- 
ing in character at 
onset. Pain felt in 
location where flood- 
ing of peritoneal 
cavity began, then 
shifts downward as 
escaping contents 
pass downward and 
pain then becomes 
general. 
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Diagnosis Pain 

Acute pancreatitis Feeling of faintness at 

onset. Agonizing in 
character in upper 
abdomen and then 
becomes more gen- 
eral. 

Abdominal injury with Starts in epigastrium 
rupture of jntestine and shifts to hjT>o- 

gastrium as leakage 
descends downward. 
Strangulation of intes- Severe at onset and 
tine gradually becomes 

Torsion cyst pedicle worse. 

Acute mesenteric 
thrombosis 

Ruptured ectopic ges- Feeling of faintness at 
tation onset. Pain felt in 

lower abdomen. 

Obstruction of colon Pain starts in hypo- 

gastrium. Shifts to 
local site if meso- 

cecum or mesocolon 
is short. Gradual 

culminating in crisis. 

It is essential to note the influence of 
respiration on the pain. If there is pain 
during micturition, one must consider a 
pelvic abscess or inflamed appendix but 
the various kidney lesions such as pyelitis, 
kidney or ureter stone or acute hydro- 
nephrosis or pyonephrosis must be kept 
in mind. The pain in hydronephrosis or 
pyonephrosis is much duller in character 
than in the intraabdominal lesions. 

VOMITING 

Vomiting, like pain, is a reflex phenome- 
non. It is, therefore, of questionable value 
in differential diagnosis. It is caused bj>' 
irritation of the nerves of the mesentery or 
of the peritoneum. It may be caused by 
tension in an involuntary muscle tube. 
Finally, it is caused by the toxemia of 
septic peritonitis. 

Vomiting usually subsides within twenty- 
four hours after onset of an acute condition. 

If it then recurs, it is a serious sign and 
usually means the beginning of spreading 
peritonitis. If vomiting persists from the 


onset of the attack it is also a serious sign 
and usuall}^ means intestinal obstruction. 

The relationship of the onset of pain and 
vomiting is of some diagnostic value. 

Severe pain of biliary Vomiting starts early 
or renal colic 

Intestinal obstruction Long interval between 

onset of pain and 
onset of vomiting. 

Obstruction upper Shorter interval be- 
intestine tween pain and on- 

set of vomiting. 

Obstruction of low Long interval between 
intestine pain and onset of 

vomiting. 

Appendicitis Pain is usuall}' present 

three to four hours, 
possibly twenty- 
four hours before 
onset of vomiting. 

The frequency of vomiting is of signifi- 
cance. Frequent vomiting in acute appendi- 
citis often means early perforation if it 
continues early in an attack. If vomiting is 
frequent later in the attack, it means 
spreading peritonitis. In the case of a 
ruptured gestation and in perforated ulcer 
there may be no vomiting at all. 

The character of the vomiting is like- 
wise significant. 

Acute gastritis Stomach contents and 

little bile 

Colics Usually contains bile 

Torsion or stangula- Retching with little 

tion with sympathe- vomitus 
tic shock 

Intestinal obstruction Stomach contents, 

then bile, then 
greenish-yellow and 
finally fecal with 
fecal odor. This al- 
waj's means ob- 
struction, either 
paralj'tic or me- 
chanical. 

Some patients rarely vomit but may 
have nausea with loss of appetite. Pain in 
the abdomen with loss of appetite in a child 
previously well should alwaj^s make a sur- 
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geon very suspicious of acute appendicitis 
and it must be ruled out. 

BOWELS 

One cannot put much reliance on consti- 
pation or diarrhea. One should always ask 
the patient when they were conscious of 
last having passed flatus spontaneousljL 
The question of whether the patient took or 
was given a cathartic by mouth, or whether 
an enema was given is of great importance. 
If there is onset of constipation, pain and 
fiatulence, the patient must be carefully 
observed. Tenesmus frequently is the symp- 
tom of a pelvic acute appendicitis, perhaps 
with abscess, or of a simple pelvic abscess. 
Blood and mucus in the stool with pain is 
suspicious of a possible intussusception. 

MENSTRUATION 

Always ask a patient the date of onset 
of the last menstrual period and its char- 
acter, whether different thvan usual or 
whether a change in regularity. If suspi- 
cious, ask the time of last intercourse and 
whether there is a vaginal discharge pres- 
ent. Consider threatened abortion, ectopic 
gestation if the pain occurred with the 
period, and especially if this pain is un- 
usual or uncommon for the patient. 

PAST HISTORY 

Always ask whether the patient has ever 
had a previous similar attack. Inquire 
about indigestion and its relation to meals. 
Question the patient about loss of weight, 
previous jaundice, blood in the stools or in 
the urine, or vomiting of blood. Previous 
illnesses must also be inquired into such as 
typhoid fever, operations for appendicitis, 
with or without peritonitis and drainage, 
pneumonia, etc. 

PHYSICAL AND CLINICAL EXAMLNATION 

Pulse. The pulse may be misleading in 
the ditlerential diagnosis of an acute surgi- 
cal condition of the abdomen. After an 
abdominal injury the pulse should be taken 
and recorded hourly. It rises rapidly in 


hemorrhage. It may be high at the onset 
after perforation and then go lower, only 
to rise again when peritonitis sets in. In 
the early stages of even a severe acute con- 
dition the pulse may be normal. 

Temperature. This also may be mis- 
leading in an acute condition. In inflam- 
mations the temperature may not be 
elevated in the early stages. High tempera- 
ture with chills and presence of herpes on 
the lips usually means chest disorders. 

Early subnormal tern- Acute pancreatitis, 

perature high later. 

Ante strangulation, 
perforated ulcer, 
hemorrhage. 

Early normal temper- Acute appendicitis 
ature then slowly 
rising to ioo°-ioi°f. 

Sudden rise in temper- Perforated appendici- 
ature and drop to tis due to absorp- 
normal or subnormal tion of toxins. 

Early temperature Thoracic or kidney 
I04°-I05°F. disease, rarely in ap- 

pendicitis. 

Respiration. The ratio of the pulse to 
respiration may be of some value in differ- 
ential diagnosis. Also whether the rate of 
respiration is out of all proportion to the 
abdominal symptoms, and whether the 

accessory muscles of respiration are active, 
as the ala nasi. The respirations may be 
40 to 50 and the pulse only 100 as in early 
thoracic lesions. 

Intrathoracic lesion Ratio pulse to respira- 
tion less than three 
to one 

Intra-abdominal lesion Ratio pulse to respira- 
tion more than three 
to one 

It may be a fair criterion to say that if the 
respiration is twice the normal at the onset 
of the attack, it is probably a thoracic 
lesion. It is always well to keep in mind 
that pressure against the diaphragm by an 
acutely dilated stomach, peritonitis, hemor- 
rhage, or by obstruction with distention, 
will cause the respiration to be rapid, shal- 
low and labored. 
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Tongue. It is always a good habit to 
ask to see the condition of the tongue. It is 
valuable to note whether it is dry or moist, 
both at the lateral borders of the tongue 
and in the center. A dry tongue means de- 
hydration due to loss of fluids, or to sepsis 
and toxemia. 

Acute appendicitis and Tongue is coated and 
obstruction there is usually a 

foul breath 

General Appearance. A great deal can 
be learned in the differential diagnosis of 
an acutely ill patient by the facial expres- 
sion and the position the patient takes in 
bed when the examining surgeon enters the 
room. 

Perforated ulcer Patient is pale with 

Acute pancreatitis cold perspiration 

Acute strangulation of and lies very quiet 

intestine 

Abdominal injury with Deathly pallor and air 
hemorrhage hunger with restless- 

Ruptured ectopic ges- ness of patient 

tation 

Severe toxemia of peri- Sunken cheeks, eyes, 
tonitis and dull gaze. Pa- 

tient lies immobile, 
possibly with flexion 
of knees and thighs. 
Colics Anxious expression, 

evident extremely 
severe pain and 
marked restlessness, 
usually rolling 
around in bed. 

Examination oj the Abdomen. Person- 
ally I have always been in the habit of 
asking the patient to point with one finger 
to the point of maximum pain. Following 
this a rapid inspection of the abdomen is 
done. Look for general or local distention 
and for evident distended loops or coils of 
intestines. Also whether there is any evi- 
dence of visible peristalsis if distended 
coils are visible. 

Distention of upper Acute dilatation of the 
abdomen only stomach 


Distention of the mid- Small intestinal ob- 
portion of the abdo- struction or paral}'- 

men with empt}' tic ileus 

lumbar gutters 

Distention midabdo- Large intestinal ob- 
men and lumbar struction or general 

gutters paralji:ic ileus 

Inspect all the hernial apertures for a 
swelling and never overlook the femoral 
ring. I'hink also of the possibilitj^ of in- 
ternal hernias, or a volvulus, causing the 
obstruction. Look for evidence of abdomi- 
nal tumors and swellings. 

Limitation of abdom- Acute perforations, 
inal respiration biliary colic, pan- 

found in creatitis and appen- 

dicitis. 

Palpation of the abdomen must ahvays 
be most gentle with the warmed hand 
placed lightly upon the abdomen, using 
the finger tips gently to elicit evidence of 
voluntary or involuntary muscle spasm 
and rigidity. It is well to start the examina- 
tion at a point distant from the point of 
maximum pain. Initial examination may 
be done with the knees e.xtended but if 
spasm is found it should be repeated with 
flexion of the knees. Rigidity must be de- 
termined to be either voluntary or invol- 
untary, localized or general. Muscular 
rigidity is a visceromotor reflex. It is due 
to stimuli received by the spinal cord from 
a diseased organ. It is nature’s effort to 
protect the underlying diseased organ. It 
w’ill depend a great deal on the chemical 
consistenc}’^ of the fluid which is poured 
out into the peritoneal cavity. 

Gastric contents Marked rigiditj' 

Intestinal and bile Moderate rigidity 

content 

Urine Less rigidity 

Blood No rigidity. Later 

when blood clots it 
becomes more irri- 
tating. 

Differentiation betiveen Voluntary and 
Involwitar^r Rigidity. True involuntary 
rigidity never relaxes however gentle the 
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examination, however one distracts the 
patient’s attention from the examination, 
nor is there any relaxation during any 
part of the respiratory effort. It is an 
absolute sign of serious trouble, usually 
with some form of chemical irritation 
of the peritoneum. It is almost always 
a strong indication for surgery. Conver- 
sely its absence is of no importance as 
there may be gross hemorrhage within the 
abdomen without any evidence of abdomi- 
nal rigidity. The voluntary type of rigidity 
almost always shows a momentary relaxa- 
tion of the muscular wall during the 
respiratory effort. In inflammations the 
involuntary rigidity becomes more marked 
as the parietal peritoneum becomes more 
involved. 

Tenderness. Local deep tenderness is 
always a very valuable sign. It is not 
always due to pressure directly on the 
inflamed organ. It is either due to hj'per- 
esthesia, which is superficial, and a true 
viserosensory reflex, or due to irritation of 
the local peritoneum from stimulation of 
the subscrous nerve plexuses connected 
with the cerebrospinal system. 

Superficial abdominal More common in re- 
wall tenderness spiratory lesions 

Local tenderness Appendicitis 

Cholecystitis 

Pancreatitis 

Salpingitis 

General tenderness Peritonitis 

Palpation and bimanual palpation of the 
lumbar regions detects renal lesions and 
other swellings. Turning the patient, if 
possible, to the opposite side and palpating 
the lumbar regions and along the iliac crest 
in the iliac flare is of value. At this time 
one can test for psoas spasm by trying to 
bring the extended leg backward. If there 
is tenderness and rigidity in the flank one 
must consider retrocecal or retrocolic ap- 
pendix, perinephritic abscess, inflamed 
kidney, lumbar abscess and hydro or 
pyonephrosis. 

Hypcrcslbcsia. This is a viscerosensory 
reflex. Superficial skin hyperesthesia elic- 


ited by either pinching the skin lightly or 
by a light pin stroke over the skin is not 
too reliable a test. In certain cases, how- 
ever, it is diflicult to determine the organ 
at fault and then the test may be of diag- 
nostic value. A clinician may then be 
enabled to make a keen diagnosis. If posi- 
tive, it may be of value; if negative, it 
means nothing. Points of increased skin 
sensitivity are as follows: 


Gall bladder 

Appendix 

Fallopian tubes 

Stomach and duode- 
num 

Small intestine 
Large intestine 


Mammary line below 
costal margin 
Mammary line below 
level umbilicus 
Mammary line above 
inguinal ligament 
Epigastrium from 
xiphoid to umbilicus 
Below umbilicus 
Mid-line suprapubi- 
cally 


Liver Dullness. Examination for pres- 
ence or absence of liver dullness is of im- 
portance, As a positive sign it is important. 
As a negative sign it is of no significance. 
If positive, it means a rupture of a hollow 
viscus. There will be resonance from the 
fifth rib to the costal margin in the mam- 
mary line and from the seventh to the 
eleventh ribs in the midaxillary line. 

Free Fluid. Patients are usually too 
ill to be examined routinely for free fluid 
in the abdomen. Shifting dullness may be 
found in large intraperitoneal hemorrhages 
as in ruptured ectopic gestation. It may, 
of course, occur in a rupture of a hoi low- 
organ containing much fluid as a full 
stomach, full bladder or the rupture of a 
large ovarian or hydatid cyst. 

Abdominal or Pelvic Masses and Sivell- 
ings. These are often noted especially in 
inflammatory lesions. An appendix mass 
or gallbladder can sometimes be easily 
palpated. 1 he danger of the rupture of an 
appendix abscess by too firm palpation 
through overlying rigidity must always be 
avoided. A mass can be felt over an intus- 
susception, malignant growth with ob- 
struction, fecal masses, and rarely over a 
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large gallstone in the intestines that has 
ulcerated through the wall of the gall- 
bladder into the intestine. Omental masses, 
the policemen of the abdomen, can also be 
palpated. 

Pelvic Examination. The suprapubic 
region must be palpated and percussed. In 
the differential diagnosis an overdistended 
bladder must be kept in mind. If in doubt 
alwaj's pass a catheter. An enlarged 
uterus also comes into consideration, as 
well as an ovarian cyst or a pelvic abscess. 
A bimanual vaginal examination is neces- 
sary in every non-virginal female. 

Rectal Digital Examination. This should 
never be forgotten. Pain on pressure with 
the examining finger tip and pain on move- 
ment of the finger tip is important. It must 
not be pain due to the discomfort of the 
examination. The examining finger should 
be introduced under direct vision with 
good light, slowly, gently and well lubri- 
cated. Blood, mucus or pus on the with- 
drawal of the gloved finger must be noted. 
If present, suspect intussusception, per- 
foration of a pelvic abscess into the rectum 
or tumor. Rectal examinations are espe- 
cially of value in pelvic inflammatory 
lesions. A mass in the anterior pelvis may 
be a pelvic abscess, a lateral mass is more 
apt to be an appendiceal abscess. A high 
rectal examination may detect a tumor and 
a stricture. 

Auscultation of the Abdomen. This is 
also of value in the differential diagnosis. 

Silent abdomen Paralysis of the intes- 

tines due to ileus or 
peritonitis 

Gurgling abdomen Intestinal obstruction 

with pain 

General Physical and Clinical Pathologi- 
cal Examination. 

Chest examination This is essential in 

everj'- case and re- 
quires careful ex- 
aminations of lungs 
heart and pericar- 
dium. 

Reflexes Patella and pupillary 


reflexes must be 
tested to rule out 
tabetic gastric crises. 
Urine examination Blood, pus, albumin, 

sugar and bacteria 
are important to 
look for. The patient 
should be catheter- 
ized if necessary be- 
fore surgical inter- 
vention is resorted 
to. 

Blood count Always advisable but 

do not put too much 
reliance on it. If 
elevated it helps to 
confirm the diagno- 
sis. If normal it does 
not mean anj'thing 
in the presence of 
other signs of an 
acute surgical con- 
dition. It should 
never be taken as a 
criterion for or 
against surgical in- 
tervention. 

Blood pressure The pulse pressure is 

indicative of the 
severity of shock 
and the state of 
impending collapse. 

X-ray Examination. If the patient is in 
good enough physical condition and .v-ray 
examination is easilj' available, a film of 
the abdomen and chest may be of real 
help in making a differential diagnosis in 
difficult cases. 

Intestinal obstruction 

Small intestines Distended stepladder 

coils of small in- 

testine 

Large intestines Distended and collap- 

sed large bowel. It 
may show the site 
of obstruction 

Intussusception A barium clysma will 

confirm the suspect- 
ed diagnosis 

Perforation of hollow A-ray may show evi- 

organ dence of a pneumo- 

peritoneum 
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GROUPS OF CASES 

Having layed the foundation for the 
differential diagnosis in an acute surgical 
condition of the abdomen, it will be wise to 
say something about the various groups of 
diseases and to discuss in greater detail the 
dift'erential diagnosis. More attention will 
be paid to acute appendicitis and its differ- 
ential diagnosis as it is by far the most 
common cause. Abdominal injuries should 
also be taken up in greater detail. 

hi flammations. In this group the onset 
is not as sudden. The patient usually com- 
plains of not having felt as well for a day or 


tant signs. The muscular rigidity is of the 
involuntary type and increases in degree 
and in exteht as the peritoneum becomes 
more involved. A local swelling may be- 
come palpable, such as an inflamed gall- 
bladder, appendix or Fallopian tube, or 
omentum wrapped around and adherent to 
one of these inflamed organs. 

One of the main and more important 
differential diagnoses is between acute ap- 
pendicitis and acute cholecystitis. The 
question of an empyema of the gallbladder 
comes into consideration. Some of the more 
valuable differential points are: 


Historj” 

Local rigidity and tenderness 

Cutaneous hyperalgesia 

Respiration 

Shape of swelling 
Tympany on percussion 


Acute Appendicitis 

More sudden onset 

O^'er McBurney’s point. De- 
pends on whether organ is 
situated low or high 

Mammary line just below level 
of umbilicus 

An appendix abscess stays sta- 
tionary 

Rounded edge above 

Tympany between appendix 
swelling and liver 


Acute Cholecj'stitis 
Gradual onset with historj’’ of 
indigestion 

Over hypogastrium right side 
and below costal margin. 
Depends whether gallbladder 
is situated high or low 
Mammary line just below- 
costal margin 

Gallbladder mass moves down- 
ward on respiration 
Rounded edge below 
No tympany between gallblad- 
der swelling and liver 


so before the onset of the acute symptoms. In the differential diagnosis between 
The pain gradually increases to a maxi- acute appendicitis and acute salpingitis 
mum over a period of hours. It is not as the following points are important: 


History 

Local rigiditj’’ and tenderness 

Cutaneous hyperalgesia 

Abdominal respiration 
Vaginal examination 


Acute Appendicitis 
More orderly sequence of 
events with pain around 
umbilicus 

Over McBurney’s point in an 
iliac appendix 

Mammary Sine just below level 
of umbilicus 
Some limitation 
No discharge 


Acute Salpingitis 
Less orderly onset with initial 
pain below level of umbilicus. 
History of pelvic troubles 
No rigidity but tenderness on 
pelvic vaginal examination 
Mammary line just above in- 
guinal ligament 
No limitation 

Usually some vaginal and cer- 
■vdcal discharge 


sev^ere at the onset as it is in the colics, 
perforations and some forms of obstruction. 
The temperature rises slightly and then 
may go back to normal. One almost always 
finds local tenderness, be it bj'' abdominal 
palpation or by vaginal or rectal examina- 
tion. Tenderness is one of the most impor- 


Congenitally the inflamed appendix may 
be situated in different portions of the ab- 
dominal cavity. Much depends on wdiether 
complete rotation and normal descent of 
the cecum has taken place. This fact will 
also determine whether the appendix lies 
free in the peritoneal cavity or whether it 
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is partially or wholly covered by perietal 
peritoneum and lies completely retroperi- 
toneal. Depending then upon 'the position 
of the appendix various pathological condi- 
tions have to be considered in the differen- 
tial diagnosis of acute appendicitis. They 
are: 


tion is limited in extent. The blood count is 
high. The disease accounts for less than i 
per cent of ail acute abdominal conditions. 

Regional Ileitis. This condition is rarely 
an acute surgical emergency, although it is 
possible that a perforation of the ileum 
without sufficient adhesions could present 


Ascending Appendix 
Duodenal ulcer 
Cholecystitis 
Perforated gallbladder 


Iliac Appendix 
Leaking perforated ulcer 

Ileocecal tuberculosis 
Cecal carcinoma 
Mesenteric lymphadenitis 
Psoas abscess 
Hip disease 


Pelvic Appendix 
Meckel’s diverticulitis 
Diverticulitis with abscess 
Perforated typhoid ulcer 
Ureter calculus 
Intestinal obstruction 
Female patients 
Ectopic gestation 
Salpingitis 

Ruptured pyosalpinx 
Twisted pedicle of 
Hydrosalpinx 
Ovarian cyst 
Pedunculated fibroid 


Intussusception. This usually occurs in 
young children. It may occur also in adults 
and then usually is caused by a neoplasm, 
benign or malignant, within the lumen of 
of the gut This invaginates itself into the 
bowel and draws along the intestine in an 
intussusception. There is quite some pain 
at the onset, accompanied by initial reflex- 
vomiting and a mass can frequently be felt 
along the colon at the site of the intussus- 
ception. Blood and mucus are present with 
some pain on bowel movement. It may also 
be found on the examining linger on rectal 
examination. A barium clysma, if avail- 
able and feasible, will verify the diagnosis. 

Acute Pancreatitis. This acute surgical 
emergency is one of the rare ones to keep in 
mind. Still one must always be cognizant 
of its possible presence. It is sudden in 
onset, severe in character, and a true surgi- 
cal emergency. 1 he pain in the epigastrium 
is severe and is often mistaken for a per- 
foration. There is early reflex vomiting, 
shock, subnormal temperature at first fol- 
lowed later by high temperature and a 
very rapid pulse. Tenderness and local 
rigidity are confined at first to the epi- 
gastrium over the pancreas and later 
become more general. Abdominal respira- 


the picture of a spreading peritonitis. The 
condition is present for a longer time and 
when it becomes acute it resembles acute 
appendicitis. There is right lower quadrant 
pain and the patients have fever, vomiting, 
and sometimes diarrhea and a secondary 
anemia. Internal perforations occur but 
adhesions are usually present. Later in the 
disease external perforations may occur. 

Hemorrhages. If the hemorrhage occurs 
into the lumen of the alimentary canal or 
into any organ lined by mucous mem- 
brane, the blood will appear at one of the 
orifices. If the bleeding is into the stomach, 
it will appear at the mouth; if it is from the 
upper alimentary tract or from the bowels, 
it will appear at the rectum. Uterine bleed- 
ing will appear at the vagina. Hemorrhage 
into the peritoneal cavitji is more serious 
as it is not irritating to the peritoneum in 
the early stages. It may, therefore, con- 
tinue unnoticed. The abdomen is soft and 
not distended. The patient, however, be- 
comes restless and the pulse rises rapidly. 
If there has been a sudden onset of these 
symptoms with pain in the abdomen, 
think of hemorrhage. The patient be- 
comes increasingly pale. Repeated blood 
counts, especially the hematocrit deter- 
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mination, is of real value. It will help to 
determine the extent, degree and persist- 
ence or cessation of the bleeding. Ausculta- 
tion of the abdomen is of value as it will 
usually be a silent abdomen. The most 
common causes are trauma and ruptured 
ectopic gestation. 

The main differential diagnostic points 
are 

Ruptured ectopic ges- Restless, no abdom- 

tation inal rigidity 

Perforated ulcer Patient lies absolutely 

still with marked 
abdominal rigidity 

PerJoratio7is. The historj^ in the major- 
ity of cases will be of value. Indigestion 
has usually been present although this 
history may be entirely lacking. The onset 
is sudden, may occur during sleep and 
awaken the patient. It may also occur 
after bodily strain and exertion, or without 
any warning or predisposing cause. The 
pain is excruciating and there is initial 
shock. This shock may soon pass off. In- 
voluntary abdominal muscle rigidity is pres- 
ent over the entire abdomen. The pain at 
the onset is usually at the site of the organ 
that perforates, and then becomes general 
as leakage and descent of the same takes 
place. Peritonitis sets in. Free gas in the 
abdominal cavity is frequently present. It 
can be found while examining for liver 
dullness by percussion. It may be seen as 
pneumoperitoneum by .v-raj' examination. 
It accumulates usually under one or both 
leaves of the diaphragm, especially in the 
erect posture. A fluid le^'el maj^ be present. 
Limitation of abdominal respiration is 
marked. Testing for cutaneous hyperal- 
gesia may be of value in a few cases in 
determining the organ at fault. It may 
help in difficult diagnostic cases to make a 
correct preoperative diagnosis. Operation 
and early operation alone will definitely 
show the organ at fault. The possibility 
of perforation in a retroperitoneal portion 
of one of the hollow organs must be kept 
in mind. It is important to make the differ- 
ential diagnosis between perforation of a 


gastric and duodenal ulcer, biliary and 
renal colic and conditions as gastric crisis 
of tabes dorsalis and thoracic disease as 
pleuropneumonia. In the former, sur- 
gery is indicated, while in the latter 
(tabes and pneumonia) surgery is distinctly 
contraindicated. 

Colics. These are usually sudden in 
onset, sudden in cessation and equally 
sudden in recurrence. Reflex vomiting 
occurs. The pain is at first felt near the 
structure at fault. Radiation of the pain 
is of great diagnostic value. 

Biliary colic Pain referred upward 

into the back, tip of 
the scapula, top of 
the shoulder. There 
is limitation of ab- 
dominal respiration. 
Renal colic The pain in the lum- 

bar region is referred 
downward to the 
thigh and testicle of 
the corresponding 
side. There is no 
limitation of abdom- 
inal respiration. Fre- 
quency of urination 
occurs and there are 
red blood corpuscles 
in the urine. 

Intestinal colic The pain occurs all 

over the abdomen. 
Pressure of the ex- 
amining hand on the 
abdomen sometimes 
relieves the pain, 
which is not the case 
when peritonitis is 
present 

The hollow tubes composed of smooth 
muscle fibers which cause these colics if 
obstructed are: stomach, intestines, cystic, 
hepatic and common bile duct, ureters, 
uterus and Fallopian tubes and pancreatic 
duct. 

Obslruclioris. There are ver}'^ distinctive 
signs and symptoms in intestinal obstruc- 
tion. The diagnosis should be made as 
early as possible as surgical intervention is 
usually indicated. The judicious use of the 
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Miller-Abbott tube is of value in deferring 
surgical intervention. It deflates the in- 
testine and reduces the toxemia caused by 
absorption of the poisonous intestinal con- 
tents. Operation can be held in abeyance 
for a while, but if the Miller-Abbott tube 
does not pass readily its use should not be 
persisted in. Surgery is indicated. 

Persistent vomiting from the onset of an 
attack with cessation of the passage of 
flatus and progressive abdominal disten- 
tion is a signal for intervention, with a 
diagnosis of obstruction. If flatus does not 
pass together w'ith dark intestinal content 
within twenty-four hours in spite of 
enemas, well given colonic irrigations and 
the careful use of prostigmin, the diagnosis 
of obstruction can be made. With the de- 
velopment of distention, individual loops 
of intestines may become visible if the 
abdominal wall is not too thick. Painful 
peristalsis may be seen. Auscultation of the 
abdomen is of value, as the characteristic 
gurgling and passage of fluid and gas 
through large distended coils of intestines 
may be heard. Fecal vomiting should never 
be mentioned as a sjmiptom of obstruction. 
It is a terminal symptom, and the diagnosis 
should be suspected and should be made 
before the fecal vomiting sets in. The 
obstruction should have been relieved 
beforehand. 

If obstruction is suspected in the differ- 
ential diagnosis, the abdomen should be 
carefully examined for previous operative 
scars with possible adhesions and bands. 
A previous acute appendicitis with or with- 
out drainage should arouse suspicion. 

Strangulated loops of intestines through 
the external hernial apertures, inguinal, 
femoral, umbilical, ventral, must alwaj's 
be looked for. At the same time strangula- 
tion due to internal volvulus and internal 
hernias must be considered. 

W-ray examination with a film of the 
abdomen will show the typical stepladder 
distended loops of small intestine, and the 
distended or collapsed large intestine. 

Certain conditions closely simulate the 
primary obstruction of the large bowel and 
come into consideration in the differential 


diagnosis. These are colitis with disten- 
tion; paralytic ileus of the bowel, reflex 
ileus; uremia, and reflex paralytic ileus due 
to peritonitis. 

EARLY DIFFERENTIAL DIAGNOSIS IN 
ABDOMINAL INJURIES 

If there is a history of abdominal injury 
however slight it may have been, a serious 
intra-abdominal injury must always be 
considered. The patient should preferably 
be hospitalized and must be under con- 
stant careful observation. An hourly pulse 
record must be kept. Repeated blood 
counts and hematocrit determinations must 
be taken to give a clear picture of what 
may be occurring w’ithin the abdomen. 
The two common differential conditions are 
hemorrhage from solid organs and rupture 
or tears of hollow organs. If either of these 
conditions occur within the peritoneal 
cavity or in the retroperitoneal space, they 
are of equal importance. Injur}’’ to the liver, 
spleen, pancreas or the kidneys cause 
hemorrhage. If the kidneys are injured, 
there is also a leakage of urine. Injury to 
the hollow organs as stomach, intestines, 
gallbladder, ureters and bladder cause leak- 
age of the contents with shock and 
peritonitis. 

Following injury to the abdominal wall 
rupture of the intestine is the most com- 
mon damage. As seen in war surgery, as 
well as civilian surgery, tears of the intes- 
tines may temporarily seal themselves off, 
while the bowel is reflexly paralyzed. After 
an interval of time or after taking nourish- 
ment peristalsis again sets in. The sealed 
off tear will begin to leak and peritonitis 
will follow. 

The possibility of retroperitoneal rup- 
ture of the duodenum or of the colon with 
hemorrhage, must be kept in mind. Em- 
physema and cellutitis must be looked for 
at the time of operation. If found the con- 
dition must be corrected in order to save 
the patient. 

If shock is still present three hours after 
an abdominal injury, the probability of 
some serious injury to some organ is 
likely. There will be pain, vomiting, local 
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or general rigidity, tenderness, advance in 
pulse rate, shallo^Y respiration, restlessness 
if due to severe hemorrhage, obliteration 
of liver dullness and evidence of free fluid 
in the abdomen. Increase in temperature 
will follow. 

A very important diflerential point to 
ask the patient is whether the injurj' oc- 
curred shortly after eating or whether it 
occurred before or just after emptying the 
bladder. A distended stomach or bladder 
is more apt to rupture than one that is 
empty. 

If an injury to the bladder is suspected, 
a catheter should be passed. If no urine is 
obtained, a little saline may be gentl}’^ in- 
jected. If materially less in quantity than 
what was injected is recovered from the 
catheter, a rupture of the bladder can be 
suspected. 

In the differential diagnosis after injury 
the thorax must be carefully examined. 
Fractured ribs, pneumo or hemothorax, 
hemo or pneumopericardium must be 
looked for as these may give evidence 
of abdominal signs. 

MEDICAL CONDITIONS IN THE DIFFERENTIAL 
DIAGNOSIS 

There are finally various pure medical 
conditions that must be considered. 1 heir 
presence may cloud the diagnosis. A surgi- 
cal condition of the abdomen may be sus- 
peeted when only a medical condition 
exists. The most common of these are: 

Intratlioracic lesions 

Acute basal pneumonia, 

Acute diaphragmatic pleurisy. 

Acute pericarditis, 

Angina pectoris and 

Acute pneumopericardium. 

Renal disease 

Uremia. Always remember its possibility. 
Urine must be examined in every case. 
Uremia may simulate large intestinal 
obstruction. 

Spine and spinal cord lesions 

Tabes dorsalis with gastric, intestinal and 
raial crises. Pupillary and patella reflexes 
to be examined. 


Blood diseases 

Leukemia. Will show enlarged spleen 
Acute infectious mononucleosis 

General diseases 
Influenza 
Malaria 

Diabetes, impending coma 
Typhoid fever 
Tuberculous peritonitis 
Gonococcic peritonitis (abdominal puncture 
may aid in diagnosis) 

Ptomaine poisoning 

Retroperitoneal conditions aside from acute 
pancreatitis 

Dissecting abdominal aneurysm 
Rupture of aneurysm of aorta or other ab- 
dominal vessel 

Retroperitoneal bleeding from kidney tumor 
or retroperitoneal tumor as sarcoma 
Retroperitoneal extravasation of bile or 
urine 

Pelvic infection which is subperitoneal due 
to extravasation following traumatic rup- 
ture of rectum at time of enema, etc. 
Retroperitoneal hemorrhage from fracture of 
contingent bones. 
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DIFFERENTIAL DIAGNOSIS OF SURGICAL RENAL LESIONS=^ 


Meredith F. Campbell, m.d. 

NEW VORK, NEW YORK 


T he differential diagnosis of surgical 
renal lesions is here considered par- 
ticularly from the standpoint of the 



Fig. t. Stricture of the right ureter in thrcc-j'car 
old child whose abdominal pains had caused 
appendectomy to be done for “recurrent 
appendicitis,” All symptoms were subse- 
quently relieved by systoscopic dilatation of 
the ureter. 

general surgeon rather than the urologic 
specialist. Perforce, the abdominal surgeon 
too often only encounters the repetitious, 
vague abdominal pain frequently found on 
the right side and to which clinical picture 
the diagnosis of “chronic appendicitis” 
or “abdominal adhesions” is erroneously 
given. Yet appendectomy or exploratory 
laparotomy fails to relieve the existing 
sjmiptoms and subsequent investigation 


commonly discloses unsuspected urologic 
disease. It is not uncommon to find some 
variety of ureteral obstruction or a renal 
lesion. (Fig, i.) 

The diagnostic difficulties are at once 
apparent when it is recognized that prac- 
tically ev'^ery renal surgical disease may 
present a similar clinical picture although 
it is often not noted in the usual text book 
description. Thus chronic renal tuberculo- 
sis may simulate non-tuberculous chronic 
pyelonephritis, with secondary vesical in- 
volvement. The resulting urinar}^ fre- 
quency causes the diagnosis of chronic 
C3'stitis to be made and the renal lesion 
overlooked. With the passage of clumps of 
tuberculous d6bris, the resulting renal 
colic may simulate ureteral stone; a par- 
tiall}' or completely occluded tuberculous 
kidney with its advanced surrounding 
fibrolipomatous perinephritis and periodic 
hematuria, may closely simulate renal 
tumor. 

In all cases, careful urinaHsis of a prop- 
erly collected specimen is of paramount 
diagnostic importance. When urologic dis- 
ease and particularl}’^ when infection is 
suspected or must be considered in the 
differential diagnosis, e,\'amination of the 
casuallj'^ voided specimen is essentiallj^ 
worthless. In over twentj^-fn^e jrears we 
have never examined a voided specimen 
from the female but insist on catheteriza- 
tion in both the newborn and the aged. 
Onlj'^ bj' aseptic catheterization can bac- 
terial and cellular introital contamination 
be avoided. In the male a satisfactorj^ speci- 
men can be obtained bj' washing the ex- 
posed glans penis and external meatus with 
an antiseptic solution such as oxj’cj'anide 
or bichloride of mercurj' i :iooo, after which 
the patient passes a few cubic centimeters 
of urine; into the continuing urinarjf stream 
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Fig. 2. Characteristic roentgcnographic findings in perinephric 
abscess. Notcwortiiy arc the lateral sclerosis away from the side 
of the lesion and the obliteration of the shadow of the isolatcral 
psoas muscle (left). 


a sterile receptacle is introduced for speci- 
men collection. This avoids extraneous 
cellular or bacterial contamination and if 
the procedure cannot be carried out satis- 
factorily, catheterize. In the subsequent 
examination of the urine ve are interested 
primarily in the pus, blood and bacterial 
content, slightly less in the sugar content, 
and least of all in the albumin and cast ele- 
ments. Yet the demonstration of pus casts 
at once establishes the presence of sup- 
purative pyelonephritis. Cure of urosurgical 
disease implies a restoration of the urine to 
normal, and this includes sterilization as 
attested by at least tvo negatb'e cultures 
of properly collected specimens. This dic- 
tum holds whether the basic disease is 
chronic pyelonephritis, infected hydrone- 
phrosis, renal tuberculosis, calculus or 
tumor. In addition to these conditions will 
be considered acute renal infection and con- 
genital malformation. 


SURGICAL NON-TUBERCULOUS 
RENAL INFECTIONS 

As a rule the diagnosis in non-tubercu- 
lous renal infection is either acute or 
chronic "pyelitis.” Properly pyelitis de- 
notes inflammation of the kidnej' pelvis, 
yet to date such inflammation without 
involvement of the renal parenchyma has 
never been demonstrated. In renal infec- 
tion, the usual lesion is an interstitial sup- 
purative nephritis which may exist alone 
or as a complication of another condition 
such as stone or obstruction. In persistent 
acute renal infection, failure of intensive 
medical therapy (sulfonamide, penicillin, 
streptomycin) to bring about striking im- 
provement in three to four days, calls for 
complete urologic examination by which 
the probable anatomic diagnosis will be 
made. This investigation will usually re- 
veal infected hydronephrosis, generally 
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Fu). 3. Causes of urinary obstruction and, by the 
same token, hydronephrosis, i. Phimosis; 
stenosis of prepuce; 2, stenosis of urethral 
meatus; 3, paraphimosis; 4, urethral stricture; 
5, urethral stone; 6, urethral diverticulum; 7, 
periurethral abscess; 8, external sphinctero- 
spasm; 9, congenital valves of posterior 
urethra; 10, hyperthrophy of verumontanum; 
u, prostatic anscess or growths; 12, con- 
tracted bladder neck; median bar; 13, peri- 
prostatic abscess; 14, mucosal fold at bladder 
outlet; trigonal curtain; 1 5, stricture of ureteral 
meatus; ureterocele; 16, ureterovesical junction 
stricture; 17, vascular obstruction of lower 
ureter; 18, congenital ureteral valves; 19, 
ureteral obstruction by vesical diverticulum 
compression; 20, ureteral stone; 21, ureteral 
stricture; 22, peritureteritis or tumor; 23, 
ureteral kink; periureteral fibrous bands; 24, 
renal tumor; 25, ureteropelvic junction stric- 
ture; 26, aberrant vessel obstruetion of 
upper ureter; 27, pelvic stone; 28, renal 
tuberculosis (secondary obstructive lesions 
consequent thereto); 29, stricture of calyceal 
outlet; 30, calj'ceal stone; 31, neuromuscular 
vesical disease; 32, urethral compression by 
hematocoplomelra. 


consequent to blockage of the pelvic outlet 
or upper ureter by stone, stricture, mal- 
position, an aberrant vessel, or perirenal 


abscess. Also there may be either massive 
metastatic focal infection (pyemic kidney), 
or solitary renal abscess (renal carbuncle). 
Sometimes the obstruction can be relieved 
and the organ preserved but here the sur- 
geon replaces the kidney with the reserva- 
tion that prompt secondary nephrectomy 
may be demanded or late secondary renal 
sclerosis may be the cause of hypertension 
in later months. Sometimes surgical ex- 
posure discloses massive renal suppuration 
and, when unilateral, nephrectomj’^ rather 
than simple renal drainage is required. 
Occasionally, drainage of a perirenal ab- 
scess or coring out and drainage of a soli- 
tary renal abscess (renal carbuncle) is 
curative. 

Any retroperitoneal edema-producing 
process such as perinephric abscess will 
roentgenographically obscure the isolateral 
psoas muscle outline. (Fig. 2.) As a rule, 
in perirenal abscess compensatory muscle 
spasm of the isolateral erector spinae group 
produces lumbar curvation away from the 
site of the lesion. When a patient presents 
(i) the picture of acute intra-abdominal 
disease but with unilateral renal tender- 
ness and spasm of the overlying loin 
muscles, and (2) has a history’ of cutaneous 
infection (boils, carbuncles, furuncles and 
paronychiae) during the past three 
months, the roentgenologic demonstration 
of obliteration of the psoas muscle outline 
together with spinal curvature toward the 
opposite side, at once suggests perinephric 
abscess. (Fig. 2.) Yet retrocecal appendici- 
tis with edema may produce essentially 
the same roentgenogram and the diagnosis 
appendicitis rendered more likely by the 
urographic demonstration of a normal 
upper urinary tract. 

Moreover, the same picture of acute sur- 
gical disease is presented by the rare renal 
thrombosis or infarction, but this occurs 
more often in the j^oung, notably infants. 
This condition is generally immediately 
preceded by acute ileocolitis and the renal 
onset is acute with abdominal pain, rapid 
renal enlargement, tenderness, variable 
shock and prostration. Here the pyelo- 
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Fig. 4. Hydronephrosis due to ureteral obstruction by 
carcinoma of tim broad ligament. Here the parenchyma 
has been reduced to a thin shell. Longitudinal ureteral 
dilation has resulted in several secondary kinks in the 
upper end of the duct. The clinical manifestations \vcre 
pain and mass in the side with scatter leucocytes in the 
urine. 


graphic outline may be obliterated by the 
intense massive parenchymal swelling and 
at operation (when the precise diagnosis 
will most often be made) the kidney is 
found converted into a large blood clot-like 
mass. Nephrectomy is the treatment and 
to be life-saving must be immediate. I have 
successlully performed nephrectomy for 
renal thrombosis in two boys twelve and 
thirty-three days of age. 

In short, when hyperacute renal infec- 
tion persists, and especially unilaterally, 
prompt urologic examination is indicated 


and the resulting demonstration of infec- 
tion, pyelographic distortion or oblitera- 
tion will sxiggest the probably surgical 
diagnosis, but this Avill sometimes be modi- 
fied or changed upon exposure of the kid- 
ney which is the immediate indication. 

In chronic surgical urinary infection, the 
diagnosis of “chronic pyelitis” is usually 
made and of itself is as meaningless as the 
diagixosis of “laryngitis” or “cough” in 
pulmonary tuberculosis. While persistent 
pyuria may reflect only a chronic prostati- 
tis for example, or pus in an improperly 
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Fig. 5. Infected (tuberculous) hydronephrosis 
secondary to tuberculous stricture of the lower 
right ureter. Two and a half ye.ars previously 
the opposite kidney had been removed for 
tuberculuous pyonephrosis. There were ad- 
. vanced tuberculuous vesical changes. Mere the 
pyelogram is essentially the same as might be 
observed with calculus obstruction of the lower 
ureter. 

collected specimen may originate in vagini- 
tis, the very persistence of leucocytes in the 
urine despite intensive medical therapy 
(chiefly antisepsis) demands a complete 
uroiogic examination. This exploration 
often discloses chronic pyelonephritis and is 
generallj'^ complicated by or associated with 
infected hydronephrosis, ureteral obstruc- 
tion, renal calculus, tuberculosis or mal- 
formation. In at least half of these cases 
the gastrointestinal function has been de- 
ranged reflexly or by urinary toxemia and 
the resulting diagnosis is chronic indiges- 
tion, intestinal indigestion, chronic ap- 
pendicitis, cholecystitis, gastric or duo- 
denal ulcer and flatulence. Focusing of 
the attention on the secondary alimentary 
manifestations commonly causes the basic 
urinary tract disease entirely to be over- 


looked. Most uroiogic and chronic gastro- 
intestinal surgical disease is not an emer- 
gency consideration. The patient should 
be given the advantage of at least an 
excretory urographic study when there is a 
doubt as to the diagnosis and before any 
abdominal exploration is carried out. If 
this is not satisfactory, an adequate 
uroiogic investigation is in order. If the 
urinary tract is normal, proceed with the 
gastrointestinal surgery. If the urinary 
tract is abnormal, eradicate the uroiogic 
disease first. An amazing number of pa- 
tients said to have gastric or duodenal 
“ulcers,” cholecj'stitis, chronic appendi- 
citis, intestinal adhesions, and so forth, are 
relieved of these gastrointestinal symp- 
toms by prostatectomy or other procedures 
which eradicate urinary obstruction. 

INFECTED HYDRONEPHROSIS 

The multiple causes of hydronephrosis 
are indicated in Figure 3, and the need for 
thorough uroiogic examination to identify 
the site and nature of the obstruction in 
any given case is at once apparent. In most 
Instances the obstructive lesion is at the 
pelvic outlet or high in the ureter. Hy- 
dronephrosis, the commonest abdominal 
tumor in children, is usually congenital and 
is likely to be misdiagnosed as renal em- 
bryonal myosarcoma (Wilm’s tumor). 
Mass and pain in the loin, often with hema- 
turia, are the usual symptoms of hydrone- 
phrosis. With infection, there is pyuria. 
Infection added to hydronephrosis di- 
minishes the chances of surgical renal 
restoration, and by the same token the 
need for nephrectomy is proportionately 
much greater in infected than in non-in- 
fected hydronephrosis. Urography, either 
excretory or retrograde, will demonstrate 
not only the gross pelvic changes but often 
the probable nature of the obstructive fac- 
tor, e.g., stricture, calculus, aberrant vessel, 
kink and tumor. (Fig. 4.). In a young adult 
a polyp at the pelvic outlet obstructed and 
caused entensive hydronephrotic renal 
injury. 
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Fig. 6. Solid mass of dendritic stone (calcium phosphate which filled the riglit kidney pelvis of a girl who was 
examined because of mild “chronic pyelitis” (pyuria) of three months’ duration. There were no other symp- 
toms, but spontaneous fracture of the lower third of the left femur had occurred while running six weeks 
previously. This strongly suggested a calcium (parathyrois) metabolic error, but neither roentgen, skeletal 
studies, nor blood chemistry estimation (calcium and scrum phosphorus) were confirmatory’. Attempted 
pyeloncphvotomy sulficiently damaged the kidney to require nephrectomy, a, plain urogram; b, retrograde 
pyelogram, showing how snuggly stone fits in the calyces, pelvis and pelvic outlet. 


PYONEPHROSIS 

In pyonephrosis the kidney is destroyed 
by suppuration. This is usually the end 
stage of previously existing renal disease 
and notably infected hydronephrosis, stone 
or tuberculosis. Yet the infection terminat- 
ing in pyonephrosis may be of sudden onset 
and massive, commonly caused by Staphy- 
lococcus aureus and hematogenous. In a 
short time the kidney is converted into a 
mass of parenchymal abscesses, chiefly 
cortical. This may become fatal if the na- 
ture of the condition is not promptly 
recognized and at once treated by ne- 
phrectomy. In this type the early clinical 
diagnosis is apt to be acute or persistent 
hyperacute pj-elitis; in the more usual and 
more slowly developing varieties of pj’-one- 


phrosis the usual and meaningless diagnosis 
is chronic pyelitis. Pyuria (often of the pea- 
soup variety), hematuria, pain and mass in 
the side suggest pyonephrosis, but the final 
diagnosis must rest on the urographic dem- 
onstration of the pelvic outline which fre- 
quently suggests the diagnosis of renal 
tuberculosis. (Fig. 5.) Yet in non-tubercu- 
lous pyonephrosis the secondary vesical 
inflammatory changes are meager as com- 
pared to those generally observed in 
the tuberculous variety. Chronic fibrotic 
changes in the lower ureter may render the 
duct rigid and its orifice held roundl}’’ open 
will present the so-called “golf hole.” By 
complete urologic examination, accom- 
panying calculus, obstruction or other 
disease will be demonstrated. 
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Fig. 7. Stone pyonephrosis in a young girl, a, large stone in pelvic outlet; multiple 
calculi in gallbladder (picture reversed); b, enormous massive hydroncphrotic destruc- 
tion of kidney, secondary to calculus obstruction; nephrectomy. 


TUBERCULOUS RENAL INFECTIONS 

Renal tuberculosis is never primary, is 
predominantly a hematogenous infection 
and when renal and osseous tuberculosis 
coexist, both are usually secondary to the 
same pulmonary focus. Fortunately, de- 
spite improvements in diagnostic technic, 
the reported incidence of renal tuberculosis 
has definitely declined during the past 
twenty-five j'ears. Yet renal tuberculosis 
should be suspected in any patient with so- 
called cystitis existing more than a month. 
The demonstration of tubercle bacilli in the 
urine practically always means renal tu- 


berculosis. Smegma bacilli will not confuse 
if the specimen for examination has been 
properly collected. Tubercle bacilli may 
readilj' be demonstrated in the urine in 
80 to 90 per cent of the cases of renal tu- 
berculosis simply by performing the usual 
acid-fast (steaming carbol-fuchsin) staining 
of the sediment of aseptically collected and 
centrifuged urine. The specimen is centri- 
fuged at 2,500 revolutions per minute for 
fifteen minutes. Characteristically, tuber- 
culous urine is acid, pale, contains albumin, 
pus, blood (microscopic or gross) and 
tubercle bacilli. Often there is mixed infec- 
tion chiefly with Bacillus coli. 
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Fig. 8 a, stone of low racliopacity in right kidney pelvis, n, “negative” stone 
shadow in pelvis of kidney shown in a. The “negative” or vaeuolization 
element is due to the relatively lesser radiopacity of the stone than of the 
radiopaque media; pyclolithotomy. 


In the initial stages of renal tuberculosis, 
the disease picture is usually that com- 
monly seen in chronic non-tuberculous 
pyelonephritis with pyuria, occasional renal 
pain; marked vesical irritability occurs 
early in over three-fourths of the patients. 
Painless spontaneous hematuria occurs in 
5 to 10 per cent and frequently announces 
the disease. Its appearance signifies the 
rupture or erosion of a tuberculous lesion 
into the pelvis. Intermittent hematuria 
occurs in a fourth of these patients with 
renal tuberculosis, and is exceeded in inci- 
dence only by pain in the loin which is 
usually dull. Renal or ureteral colic is rare 
unless clot or calcareous caseous debris 
occludes the pelvic outlet of ureter. Fever 
is practically always present, low-grade, 
fluctuant or hectic and may reflect either 
the renal or the pulmonar}'^ tuberculous 
lesion or both. Excretory urographic studies 
will often suggest the diagnosis but we still 
prefer complete urologic studies with retro- 
grade urography when the diagnosis is in 


doubt. There is negligible danger in retro- 
grade pyelography carefully and gently 
carried out and No. 4 catheters are em- 
ployed. Free return flow down the ureter 
and about the small catheter precludes 
pelvic overdistention by the injected radio- 
paque media; we employ Skiodan. Unless 
the pelvic outlet or upper ureter are oc- 
cluded by tuberculosis debris or sclerosis, 
and no urographic media can get through, 
the pyelogram will indicate renal tubercu- 
lous fibrosis, either local or widespread 
parenchymal ulceration, commonly with 
cavitation and heavy calcium infiltration, 
and sometimes perirenal tuberculosis as 
well. The correct differential diagnosis 
should be made early and it is particularly 
important to distinguish between renal tu- 
berculosis and chronic non-tuberculous 
pyelonephritis. (Fig. 5.) The prospects of 
cure in renal tuberculous rest largely on 
early and correct diagnosis and prompt 
nephrectomy. 
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needless intra-abdominal operation is a 
common sequel and the result of failure to 
perform adequate examination of the 
patient. 


nr.NAl. TUMOR 

In an adult painless fresh hematuria 
most often means tumor and in a child, 
nepliritis. A mass simulating renal tumor 
may be j^roduced by a number of condi- 
tions such as hydronephrosis and tubercu- 
losis and establishment of the correct 
preoperative diagnosis will largely rest 
upon the orographic interpretation. Here 
retrograde jn’clography is preferable to the 
excretory variety since changes in the liner 
pelvic markings arc of paramount diag- 
nostic importance and in renal tumor these 
changes are too often inadequately demon- 
strated by the excretory method. The 
pelvic outline in renal tumor is usually 
bivRrrc, displaced, distorted and with com- 
pression and elongation of the calyces, the 
characteristic “sj)idcr” type of pyclogram 
is olnaincd. (Figs, qn and lo.) Yet in some 
instances the pelvic outline (tumor ob- 
struction) suggests simple Itydronejrhrosis, 
or tlicrc may even be a liiling defect in the 
pelvic outline caused by jxapillary or 
polypoid growth. (Mg. qn.) 1 he diagnosis 
can nearly always be made promptly and 
upon tills and early nephrectomy hinge the 
future iiope for the patient’s recovery. 


Ur.SAl. MAUrOUMATlON' 

Surgic.dly the most important of the 
common renal anomalies are agenesis, 
iiypi'pinsia. reduplication, ectopia, fusion, 
cystic (solitary, multiple, (w polycystic) 
and abnoi nia! mobility. In ail of these con- 
ditions abdotnina! pain, a palpable mass or 
abmurnal urinary findings direct attention 
to the urinary tract. Complete piiysical 
examination must neccsviriiy include the 
genit.dia and here it should be noted that 
in one of three j-jatients with inaior de- 
iormities of these organ<. th.e Ujjper urinary 
tract rs also anoitralous. Victer.d and pelvic 
redupi’cation is tire connnonot anornalv 


ob'-irved but 


lire 
n 


clinical vases 


oi 






Fig. 10. Fyi‘Io;;r;>in in rcnnl luinorsliowinrr distor- 
tion find displncfincnt of laclncy ]>i-lvis. Here 
tlic pelves .'ire not coinpres'.ed .tv tiiey coin- 
monly .nrc ffnitid to Ik- in reii.n! tumors (spidi-r 
type). 


double uterus seen by Everctlc L. Oimj)- 
bcll and me together or individually, there 
was unilateral renal agenesis. In four in- 
fants witli donidc uterus seen at autopsy, 
there was renal agenesis and polycystic 
renal disease in one each and renal hyjjo- 
piasia in two. The anomalous kidney is 
more prone to disease than a normal one. 
In all of these renal deformities the correct 
diagtiosis can almost always i>c m.'ide by 
urography and when the excretory urogram 
is not thoroughly saii^-factory and demon- 
strative, employ retrograde pyclograohy. 

Congenifef (or sindcal'i ahccncc oj one 
kidney' should be recognized so that the 
solitary functioning kidney is not un- 
wittingly removed as has been reported 
m a surprisingly large number of instances. 

Aplasia of the kidney is of the same 
clinical importance as acenc-sis — the di- 
-minutivc organ will not support life should 
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Fig. 1 1 a. Fig. i ib. 

Fig. II. a, bilateral ureteral and pelvic reduplication with infected hydronephrosis of upper half of left 
kidney. Ureter from this pelvis opened ectopic in the introitus. l5ottcd line indicated line of renal 
resection. Symptoms were pain in the side and pyuria, n, pyclogram in a. 

the Other kidney be removed. Hypoplastic sionally half of the organ will be diseased by 
kidnej’^s are notoriously the site of pain and calculus, obstruction, suppuration and so 
require removal. Pain is believed to result forth. When this is demonstrated bj^ uro- 
from compression of nerve endings bj' the graphy, resection of the kidney with re- 
contracting non-functioning nephroscler- moval of the diseased segment will usually 
otic tissue. Pyelography makes the diag- leave sufTicient renal tissue to support life 
nosis. The pelvis is small, infantile, and should the other kidney subsequently be 
may be of the simple calyceal variety, lost. A satisfactory pyelogram is of utmost 
Occasionally, the upper portion of the value to the surgeon as it will indicate the 
ureter to the diminutive kidney has no best line of incision with which to divide 
lumen or is a fine fibrous thread; this sug- the kidney and not enter the pelvis. (Fig. 
gests agenesis rather than aplasia. Here ii.) 

surgical exposure will enable the anatomic Ectopic kidneys are most often found in 
distinction to be made. Yet this is usually the lower pelvis where they are readily 
ofacademic rather than clinical importance, palpable and are likely to be thought to 
Renal reduplication occurs about once in be abdominal or pelvic tumors. This has 
150 individuals. In most instances the been the diagnosis in the several pelvic 
malformation is of no moment but occa- ectopic kidneys I have seen. Urographj' 



VouLXXII, No. 6 


Campbell — Renal Lesions 


American Journal of Surgery / 


establishes the nature and rotation of the 
ectopy and will indicate to the surgeon 
the length and course of the ureter should 
surgical elevation be desired. 

Fused kidneys may assume bizarre 
shapes; the best known is the horse-shoe 
kidney in which there is either lower or 
upper polar fusion or complete fusion into 
one single mass. (Fig. 12.) Sometimes the 
lower pole of one kidney is fused with the 
upper pole of the opposite ectopic organ 
into s (sigmoid kidney) (Fig. 13) or l 
shapes. These fused kidneys are notoriously 
prone to disease, especially stone and in- 
fection, and since treatment and the 
resectability of the diseased segment will 
largely be indicated by urologic examina- 
tion, a satisfactory pyelogram is of the 
utmost importance. A retrograde pyelo- 
gram is preferred. Abdominal pain, espe- 
cially about the umbilicus, is often 
observed in abnormally formed kidneys, 
especially in horse-shoe kidney disease. 

In soUlanr cx^stic disease, a dull ache in 
the side is the principal symptom and a 
mass in the loin is the usual finding. The 
pelvic outline as demonstrated bj* pye- 
lography may be normal but it generally 
suggests tumor with compression of the 
kidney pelvis. (Fig. 14.) 

In polycystic renal disease, the initial 
symptoms too often cause only the diag- 
nosis of chronic interstitial nephritis to 
be made until or unless hematuria and 
pain in the loin occur or the bilateral renal 
masses are discovered. The pyelogram 
shows bizarre Irregularity with a notable 
tendency to crescentic dilation of the major 
calyces. (Fig. pB.) Sometimes the cortical 
cysts can be palpated through the ab- 
dominal wall. 

The abnormally mobile kidnex^ is likely 
to cause endless symptoms in nervous 
patients (renal pain, palpable mass, re- 
flex gastrointestinal disturbance with pro- 
nounced psychoneurotic manifestations), 
but calls for no treatment unless there is 
ureteral obstruction. A good pyelogram 
is, therefore, of utmost value not only to 
make the diagnosis but to conclude whether 



Fig. 12. Horse-shoe kidnej’’ disease in t\velve-5xar. 
old girl who, because of persistent pain in the 
right upper quadrant, had been treated for 
several months under the erroneous diagnosis 
of gallbladder disease. During this time she had 
had ciglit cholecystographic series and three 
complete gastrointestinal radiographic studies. 
Excretory urography suggested the renal 
anomaly which was proved by retrograde 
pyclographic study (composite pyelogram 
shown above). Following resection of the 
horseshoe kidney through the isthmus with 
removal of the right half, the patient was 
entirely relieved of all symptoms, her digestion 
became normal and she gained weight. This 
case splendidly illustrates the close sympto- 
m.atic interrelation between gastrointestinal 
and urinary tract disease. 

nephro-ureterolysis and renal suspension 
are Indicated, The urograms are made 
with the patient in the Trendelenburg 
position as well as upright in order that 
the degree of mobility of the kidney can 
be observed. To repeat, unless there is 
obstruction, operation should be withheld. 

SUMMARY 

From the foregoing it is readily noted 
that accurate preoperative diagnosis can 
be made in surgical renal disease and here 
pyelography is indispensable. By recog- 
nition of (1) the high incidence of urologic 
disease as the cause of abdominal symp- 
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Fig, 14. Large solitary renal cyst involving the lower pole of the right 
kidney. There is marked pelvic distortion and compression with 
transverse flattening of the lower calyx (compare Figure Q\). F.xci- 
sion of the cyst with scissors with complete removal of the cyst 
lining is simple, curative and conserves the remainder of the 
kidney. 


toms, (2) the facility tvith which the renal 
diagnosis commonly can be made, it is at 
once apparent that no patient with vague 
and indistinct abdominal pain should be 
subjected to laparotomy without at least 
the benefit of a satisfactory excretory 


urographic stud3\ If this dictum is recog- 
nized, more cases of “abdominal ad- 
hesions,” “chronic appendicitis” and the 
like will become bona fide instances of renal 
or ureteral disease and usualljf will be 
characterized by obstruction. 





ACUTE SURGICAL LESIONS OF THE PELVIS 


W. A. CoVKNTRV, M.D. 
DULUTH, MtNNXSOTA 


U ND1.\R this topic 1 would place six 
main headings and attempt to dis- 
cuss tiiom witliout goinp into too 
much detail. 

Acute Salpiniiitis. This may or may not 
be of specihe origin hut iisviaily is specific 
and is due to Ncisserian infection. The 
status of the trcatnienl of this disease has 
almost completely swung from a surgical 
approach to a medical one, cspcci.illy since 
the introduction of the sulfa drugs and the 
more recent, almost specific, penicillin. 
There remains, however, about the same 
relative number to be treated surgically 
as were treated medically fifteen years ago, 
which is almost a complete reversal of 
trends. That, of course, is all to the good as 
regards the patient. It certainly was not 
pleasing to the surgeon to have to make it 
impo.ssib!c for conception to take place for 
so many female patients in their early 
twenties. Now the tables have turned. 
Someone has said gynecohigic surgery is on 
the way out. 

The diagnosis of this disease is usually 
not difficult, c.spccially if a careful history 
is taken, and uterine cervical and Skene’s 
gland smears are made. One must also bear 
in mind that most acute infections of this 
kind arc apt to become active immediately 
after the menses. Surgery is only indicated 
after rest and the free use of the sulfas and 
penicillin. The surgical indications need 
only then be faced and conservative sur- 
gery would be dependent upon the social 
status of the patient. 

Exlra-iitcrine Pregnancx'. This presents 
problems in diagnosis and therapy which 
are often very difficult. A clear classical 
case in which there is a history of the 
patient’s being one to four weeks overdue 
in menses, with every other indication of 


pregnancy, then sudden acute abdominal 
pain with distress in the pelvis and fre- 
(piently p.-tin in the diapiiraghmatic area, is 
n«)l dillieull of diagnosis. But when even 
these symptoms occur before menses are 
due, or at the time menses are due, they 
present problems sometimes hard to evalu- 
ate; but, with definite pain, signs of hemor- 
rhage and increased white count, one is 
justified in opening the abdomen for ex- 
ploratory purjxises. Bven during explora- 
tion the signs may be so sc.int as to present 
a real problem, that is, when a very early 
pregnancy is attached to an ovary. A more 
tlillicult problem is to dilferentiatc between 
a ruptured extra-uterine pregnancy and a 
tubal abortion. If the latter is present, .sur- 
gery may not be indicated. 1 am .sure many 
such extra-uterine abortions have healed of 
themselves without surgery, 
lluptuTcd Corpus Lulcum Cyst. Rup- 
tured ovarian cysts may be divided into two 
types: the hemorrhagic and the ruptured 
simple cyst. In the hemorrhagic type, the 
symptoms are largely those of severe shock 
with signs of hemorrhage, and arc often 
hard to dilferentiatc from those of extra- 
uterine j)rcgnancy. The symptoms of rup- 
ture of the simple corpus luteum cyst are 
often confused with those of acute appendi- 
citis. There arc several points to be empha- 
sized, however. The jsain of a ruptured 
cyst is very severe and sudden, often oc- 
curring on a shopping tour or card party. 
The history should tell one whether the 
time of sudden pain is about midway be- 
tween menstrual periods. Occasionally, the 
pvatient is operated upon at once by the 
"eager” operator, only to find, instead of a 
ruptured appendix, an accumulation of 
a straw-colored fluid in the pelvis or 
a ruptured corpus luteum cyst. For- 


* From tht Department of Surgery, Gynecology «nd Obstetrics, Tiic Duluth Clinic, Duluth, Minnesot.n. 

800 



VOI..LXX11, No.6 


Coventry ^Lesions of Pelvis American Joumnl of Surgerj’ 8oi 


tunately, acute hemorrhage is seldom 
present. Greater care in eliciting a history 
will save the surgeon some embarrassment. 

Acute Appendicitis. One should be able 
to differentiate its sjunptoms from those of 
other acute pelvic lesions except when the 
appendix attached to a loose low-lying 
cecum (often seen in patients with enterop- 
tosis) lies posterior to the uterus or in the 
cul de sac of Douglas. In this type of case 
one may find an acutelj^ inflamed appendix, 
even a ruptured one, ljung in the cul-de-sac 
of Douglas and resembling on examination 
the findings of acute salpingitis, except that 
the inflamed tumor massjs not bilateral 
as in most cases of acute salpingitis. For- 
tunately, nature is usually good to such a 
lesion by walling ofl' the appendix, and if 
the diagnosis plus surger}' are delayed, no 
hazard is added by the delay. If one should 
encounter pus, drainage through the cul de 
sac is readily and safely done. 

Tivisted Ovarian Cyst. This alone or 
complicated by other chronic pelvic condi- 
tions, Avill at times present a problem, and 
again a delay of twenty-four to forty-eight 
hours in making a diagnosis entails no 


undue hazard to the patient. Surgery, of 
course, is always necessary. 

Necrotic Myoma oj the Uterus. Acute 
necrosis of a myoma of the uterus or the 
twisting of a pedicle of a myoma presents a 
diagnostic problem, even though signs of 
local tenderness may not be present; but 
surgery is indicated eventually and offers a 
safe and prompt solution. 

There are other pathological lesions in 
the pelvis, but of such rare occurrence that 
thej^ will not be mentioned. Thej'^ so often 
complicate the main problems just men- 
tioned, that surgery for one condition will 
remedy the other. 

Thus one sees that there are many real 
challenges in making an accurate diagnosis 
of acute conditions in the pelvis. Certain it 
is that the advent of the sulfonamides and 
penicillin have averted surgical interven- 
tion and saved many a reproductive organ 
from a trip to the pathologist’s table. A de- 
tailed history of premonitory and imme- 
diate symptoms is of the greatest value in 
a proper diagnosis. The technical details of 
surgery present no great problem to the 
average surgeon. 



THE TREATMENT OF ACUTE PERFORATION OF 
DUODENAL ULCER 

Roscoe R. Graham, m.d. 


TORONTO 

T his communication records the de- 
tails of the management of 130 con- 
secutive cases of acute perforation of 
a duodenal ulcer admitted to the First 
Surgical Division of the Toronto General 
Hospital since July i, 1929. This critical 
analysis has confirmed the soundness of the 
previously published principles (i)- which 
have guided our therapeutic procedures in 
the management of this grave emergency. 
This study excludes all cases of perforated 
gastric ulcers. Our experience with such 
emergencies has been small, operation in 
many instances revealed that the perfora- 
tion had occurred through a gastric car- 
cinoma. A subsequent presentation is 
planned to assess the ultimate fate of this 
group of perforated duodenal ulcers. We 
concern ourseh'es at the moment with the 
management of the emergencies. 

Table t 

Tota[ Cases 130 D 13 

Cases No. 57 & No. gS . . . . 2 refused operation 
Cases No. 104 & No. 128. . 2 moribund — no operation 
Case No. 76 i undiagnosed 

Total not operated j 

Total No. of operated D . , . . 8 = 6.4 per cent 

patients 125 

Deaths 

I. Case No. 48 — Pulmonary embolism. Autopsy 
lotii daj’ 

2. Case No. 67 — Pneumonia 

3. Case No. 79 — Pneumonia + Senility 

4. Case No. 72 — Pneumonia + Mild peritonitis 

5. Case No. 78 — Uraemia 

6. Case No. 80 — Unrecognized pelvic abscess — perf., 
general peritonitis 

7. Case No. 102 — Subphrenic — undiagnosed — perfo- 
rated to bronchus 

8. Case No. 126 — Multiple pulmonary abscesses — 
Subhepatic abscess — Chronic Os- 
teomyelitis Femur -(- Pyeloneph- 
ritis. 

A reference to Table i will show that of 
this total group of 130 cases there were 
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thirteen deaths. Five patients were not 
operated upon; two refused operation; two 
were moribund on admission and their 
condition could never be improved to a 
point where it was justifiable to advise 
operation; one patient died before the 
diagnosis was made, despite the fact that 
he was in the hospital for two weeks. At 
autopsy it was found that an unrecognized 
left subphrenic abscess had perforated into 
his bronchus. 

One hundred twenty five patients were 
operated upon with eight deaths, an opera- 
tive mortality of 6.4 per cent. The details 
of the deaths are presented in Table i. 
Three predominant areas are responsible 
for the fatality, chest, subphrenic space 
and the pelvic cul-de-sac. There were three 
patients in whom pneumonia was a factor 
responsible for death. In one it was the sole 
factor, in a second it was part of a general 
senility and in a third it was complicated 
by a mild peritonitis. It was considered at 
autopsy that the actual cause of death was 
the pneumonia, as the peritoneal reaction 
was minimal; two patients had undiagnosed 
subphrenic abscesses. One perforated into 
a brochus similar to that which occurred 
in the non-operated undiagnosed case. The 
other case presented multiple pulmonary 
abscesses, multiple intraperitoneal ab- 
scesses, pyelonephritis, as well as a sub- 
phrenic abscess. This patient had a 
coincidental chronic osteomyelitis of the 
femur. While it is impossible to prove ir- 
refutably that the widespread infection was 
metastatic from the chronic discharging 
osteomyelitis, this seems the most logical 
explanation of the dissemination of his 
infection. One patient died of a pulmonary 
embolus on the tenth day; autopsy showed 
that the operative site was normal. 
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We are impressed by the infrequency of 
emboli and peripheral vascular accidents 
postoperati^'el3^ since we have been practis- 
ing earl}'^ ambulation. It is too soon to be 
absolutel}^ certain of the role which earlj^ 
ambulation is plajung in the diminution of 
postoperative vascular accidents. It is a 
fact that coincidental with this practice' 
there has been a very sharp reduction in the 
incidence of these complications. During 
this same period extreme care has been 
taken in the preoperative and postoperative 
management of our surgical patients, par- 
ticularly’’ in regard to the correction of their 
nutritional and biochemical defects. This 
management, as well as early^ ambulation, 
is a contributing factor to the diminution of 
the postoperative complications. 

It is interesting to note the age incidence. 
There were seventy-two patients aged fifty^ 
years or over and fifty'^-eight were forty^- 
nine years old or younger, with an average 
age of forty-eight and one-half years. How- 
ever, in the wide spread of the age group, 
the youngest patient was sixteen years of 
age and the oldest was eighty-three, so that 
age as a factor in the diagnosis is perfectly 
useless. It is possible, however, to have 
helpful information by considering the ratio 
of males to females. There were 123 males 
and seven females in the group. This fact 
has warned us against the snap diagnosis 
of a perforated duodenal ulcer in women. 
When we suspect this as a possible diagno- 
sis, the infrequency of its occurrence is 
sufficient to demand that we canvas every’ 
other alternative diagnosis before accepting 
it as the cause of the patient’s illness. 

The diagnosis of an acute perforation of 
a duodenal ulcer is not difficult in most 
cases, nevertheless we have made errors. 
These errors have arisen from the difficulty 
in differentiating an acute perforated ulcer 
from acute appendicitis, acute pancreatitis 
and acute cholecystitis, in diminishing 
order of frequency. Only a small percentage 
of the patients with an acute perforation of 
a duodenal ulcer fail to give a history of 
previous gastrointestinal distress. If a pa- 
tient whose signs and symptoms present 


diagnostic difficulty has had a long con- 
tinued indigestion of the duodenal ulcer 
ty’pe, with major and minor periodicity, it 
is surprising in what a large percentage of 
these patients there has been an acute ex- 
acerbation in the intensity of their distress 
just prior to the perforation. This is not 
true in patients who suffer from acute 
appendicitis, acute pancreatitis or acute 
cholecystitis. 

The estimation of the serum amylase in 
all patients who suffer from indefinite, 
sudden abdominal pain we have found to 
be of great value in confirming or excluding 
the presence of acute pancreatitis. We have 
found invariably in all cases of acute hemor- 
rhagic pancreatitis that the serum amylase 
has been elevated. This finding has reduced 
the incidence of errors and confusion in the 
diagnosis of acute pancreatitis. 

Atypical appendicitis, however, presents 
the greatest diagnostic confusion. One 
patient was operated upon five hours after 
the onset of the pain, diagnosed as a per- 
forated duodenal ulcer. He had a perforated 
appendicitis in an imperfectly descended 
cecum, the appendix lying in contact with 
the duodenum. The character of the origi- 
nal pain in acute perforation of a duodenal 
ulcer is of value in differentiating this 
emergency from extraperitoneal lesions 
Avith AA’hich it may be confused. A sudden 
coronary occlusion is often associated with 
very’ severe abdominal pain, but this 
gradually’ increases in severity’, and permits 
the patient to reach a place Avhere he can 
comfortably’ rest; AA’hereas a patient Avho 
has a sudden perforation of a duodenal 
ulcer is as a rule suffering a pain so sudden, 
seA’ere and crippling as to immobilize him 
for a varying period of time, often as long 
as an hour. The coronary’ pain is usually 
persistent, or increased in a crescendo, while 
the pain of a perforated duodenal ulcer 
usually diminishes until at the end of one or 
tw’O hours there occurs the tragically 
dangerous socalled “latent period,” in 
AA'hich the patient is reasonably comfortable 
AA’hile lying still, and pulse and temperature 
are normal. HoAvever, on phy’sical examina- 
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tion true rigidity of the abdominal 
muscles is always present. This true 
rigidity is differentiated from the false 
rigidity due to fear or extraperitoneal 
lesions by the fact that in true rigidity the 
tension in the muscle is constant during the 
entire respiratory cycle, whereas if it .be a 
voluntary or false rigidity there is a mo- 
mentary relaxation at the end of in- 
spiration. This finding is tremendously 
Important. True abdominal rigidity as an 
accompaniment of an acute hemorrhagic 
pancreatitis is extraordinarily rare. If in 
addition to the abdominal pain there is a 
pain referred to the shoulder tip, we have 
evidence of diaphragmatic irritation, which 
can be confirmed by a flat x-ray plate 
taken in the erect position, which will show 
the presence of gas under the diaphragm. 
While gas is not always present under the 
diaphragm, it is of inestimable diagnostic 
value when demonstrated by x-ray examin- 
ation. The absence of gas under the dia- 
phragm is of no diagnostic value. It was 
not noted in seven consecutive cases of 
perforated ulcers. The loss of liver dullness 
as elicited on physical examination by 
percussion of the abdomen, may be mis- 
leading. We have found that the normal 
area of liver dullness may be obliterated by 
distension of the colon. Hence the absence 
of this area of dullness does not necessarily 
indicate that free gas is present in the 
peritoneal cavity. 

Until May of this year we had never seen 
a patient suffering from a perforated 
duodenal ulcer who did not have a leuco- 
cytosis. This patient on admission had a 
white blood count of 3.4. On the fifth post- 
operative day it had risen to 4.0 and on the 
sixth postoperative day was 11.2. The 
bacterial study of this exudate showed it 
to be the result of a pure culture of pneumo- 
coccus. A previous communication® has 
stressed a trinity of signs and symptoms 
as indicative of intraperitoneal irritation. 
The acceptance of this trinity as evidence 
of an intraperitoneal abnormality has 
become increasingly justifiable with its 
increasing use. The trinity is (i) The asso- 


ciation of pain and tenderness. If the pa- 
tient complains of pain without being also 
tender in the same area, the lesion is extra- 
peritoneal. This is the most valuable single 
evidence in differentiating intra- from 
extraperitoneal lesions. (2) One point of 
maximum tenderness. The patient will put 
his finger on a point rather than place the 
whole hand over an area to indicate the 
site of his distress. (3) It hurts the patient 
to roll over in bed. If in a patient who is 
complaining of abdominal pain, this trinity 
of signs and symptoms is present then such 
a patient has an abnormality within the 
peritoneal cavity. This trinitj'^ may occur 
as the result of free blood in the peritoneal 
cavity; excluding this it is due to an acute 
inflammatory lesion. 

If in association with this trinity rebound 
tenderness is present, it is inconceivable 
that the patient has a normal peritoneal 
cavity. Rebound tenderness is elicited by 
suddenly releasing the palpating hand 
which had been pressed firmly on the 
abdominal wall. This sudden release of 
pressure is accompanied by sudden ab- 
dominal pain if rebound tenderness is 
present 

If after a careful assessment of the data 
elicited by history analysis, physical ex- 
amination, x-ray and laboratory studies, 
the diagnosis is still in doubt only as to the 
cause of the intraperitoneal catastrophe, 
the site of the incision must be determined. 
Under such conditions we always explore 
the peritoneal cavity through a gridiron 
incision in the right iliac fossa. This incision 
is atraumatic and harmless and almost in- 
variably will solve the diagnostic problem. 
Should the lesion be an acute appendicitis, 
the operation may be performed through 
it. If on the other hand, the patient, should 
be suffering from a perforated duodenal 
ulcer and not from appendicitis, it is im- 
portant to recognize and differentiate a 
peri-appendicitis from a true appendicitis. 

Following the acute perforation of a 
duodenal ulcer, the inflammatory exudate 
and duodenal content flow down along 
the right colic gutter, resulting in the pro- 
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duction of an inflammatory reaction about 
the appendix. However, to recognize this 
type of reaction as a possibility is sufficient 
to avoid an error in mistaking the local 
lesion as being the result of a true acute 
appendicitis. 

It is obvious that under such circum- 
stances a second incision is imperative 
to give access to the perforated ulcer. It is 
not necessary to apologize for this. Such a 
sequence is infinitely safer, less traumatic 
and accompanied by fewer postoperative 
hernias than if one explored the duodenum 
for a suspected perforation and then had to 
enlarge the Incision sufficiently to en- 
able the removal of an acutely inflamed 
appendix. 

Having accepted the diagnosis of an 
intraperitoneal catastrophe, one then must 
define the surgeon’s responsibility in an 
emergenc}' abdominal operation. The only 
justification for doing an emergency ab- 
dominal operation is tliat to defer such a 
procedure would endanger the patient’s 
life. Thus many operations will have to be 
undertaken at Inopportune times in an 
inadequate environment, with the staff 
and facilities available: therefore, the 
surgeon who is readily accessible to per- 
form the operation is the best surgeon to 
close an acute perforation of the duodenum. 
The operation which will be proposed is 
so simple that it can be done by any 
medical man who has had even a modest 
training in surgical technic. There is no 
justification for debating the wisdom of a 
gastroenterostomy or a gastric resection. 
As a corollary, it is unwise to transport a 
patient suffering from an acute perforation 
of a duodenal ulcer over long distances if 
there is anyone available locally who can 
carry out the necessary operative pro- 
cedure. The operation should be one that 
confines itself solely to dealing with the 
lesion responsible for the emergency and 
dealing with it efficiently in the most simple 
manner. It is obvious, in a patient who 
requires operation for an acute perforation 
of a duodenal ulcer, that the prime requi- 
site is the closure of the perforation. We 


must, therefore, answer the question : What 
closes all perforations in the gastroin- 
testinal tract, even those that are inevita- 
bly made in the performance of abdominal 
operations requiring gastrointestinal anas- 
tomoses? While theoretically a needle 
may be inserted in the gastrointestinal 
tract in the performance of anastomoses 
without entering the lumen, this probably 
rarely occurs. If one could examine micro- 
scopically the course of the needle and its 
suture, it would frequently transverse 
mucous membrane. However, despite this, 
successful anastomoses are possible because 
as a result of even the minimal trauma of 
such a suture, there is sufficient tissue 
damage to produce fibrin ferment, which 
will result in the formation of fibrin from 
the inevitable inflammatory exudate which 
accompanies all wound healing. Thus we 
must remember that fibrin is the substance 
which seals all perforations in the gastro- 
intestinal tract. Therefore, any operation 
which will result in the gross production of 
fibrin would be an ideal operation to utilize 
in closing a perforated duodenal ulcer. 

Having accepted this philosophy of the 
surgeon’s responsibility in the performance 
of an emergency abdominal operation, an 
oft-quoted aphorism states, “The sun must 
never rise nor must the sun ever set before 
a patient who is suffering from an acute 
perforation of a duodenal ulcer is operated 
upon.” This statement is completely er- 
roneous. It is founded on the belief that the 
patient is always sick because of a bacterial 
peritonitis. This is incorrect in almost all 
instances. In sixty-five patients on whom 
culture was taken, thirty-four were sterile; 
thirty-one showed organisms of various 
kinds and only six grew pathogenic organ- 
isms from the peritoneal exudate. One was 
a pure culture of typhoid;-* one Strepto- 
coccus hemolyticus; one penumococcus 
and only three grew colon bacilli. That 
infection is not such a “bete noire” as is 
commonly believed is supported by the fact 
that of the eight operative deaths only 
four, or 50 per cent of these deaths had an 
associated peritoneal infection, and indeed 
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In two of them the peritoneal infection 
probably was a minimal factor in their ter- 
minal illness. 

What then is responsible for the disas- 
trous clinical state in which we find these 
patients? Tiie followinp case is typical of 
many, and supports the thought that pain, 
nutritional defects and biochemical im- 
balance are the determining factors in the 
patient’s clinical state: 

A male, aged lifly-five, was admitted to 
the Department of Medicine for investigation 
of an indigestion which previous admissions 
had failed to identify as due to structural 
disease. Me previously had had many oper- 
ations and recently had complained of freciuent 
abdominal pain. During his hospitalization 
for investigation, at 6 .\.m. he suh'ered sudden 
epigastric pain associated with abdominal 
tenderness and muscidar rigidity. When seen 
in consultation he was desperately ill; his blood 
pressure was ? j 50. The diagnosis of a serious 
intraperitoneal catastrophe was made most 
likely the result of an acute perforation of a duo- 
denal ulcer. A’-ray showed no free air vinder the 
diaphragm. Mis general condition was so poor 
that immediate operation was considered un- 
wise. He was placed in an oxygen tent, pain 
was relieved by sedatives, and intravenously 
he was given by the drip method 1 500 cc. of 
saline and glucose, as well as 500 cc. of plasma 
and 500 cc. of whole blood. At the end of ten 
hours his blood pressure was 110 76 and his 
pulse 80. His appearance and general condition 
were in marked contrast to that when first 
seen. At operation a perforated duodenal ulcer 
was found, and cultures taheu Jrom tbc intra- 
peritoneal exudate xcere sterile, despite the fact 
that operation was not undertaken until sixteen 
hours after the perforation, ten hours of which 
were consumed in the preoperative preparation. 
He made an uninterrupted convalescence. 

This case is not unique in the series, but 
specifically presents evidence which refutes 
the thought that a bacterial peritonitis is 
responsible for the serious clinical state 
which is so often an accompaniment of an 
acute perforation of a duodenal ulcer. 

A plea is made for a careful assessment 
of the patient’s nutritional state and bio- 
chemical balance before any operation is 


undertaken in eases of acute perforation of 
a duodenal ulcer. During the years in which 
this attitude has guided our preoperative 
management of such patients we have be- 
come convinced of the soundness of this 
regimen. The transformation of a seriously 
ill jjatient from what appeared to be a 
desperate if not a fatal illness to a clinical 
state where operation could be safely un- 
dertaken represents one of the thrills of a 
surgical career. 

'I hus we accejn the following criteria as 
sullicient to justify delaying operation in 
order to improve the clinical state: (i) A 
severe nutritional disturbance, which can 
be gauged by tlic diet taken immediately 
preojjerativciy; (2) severe dehydration, (3) 
severe anemia and (4) a low blood pressure, 
rapid pulse, severe abdominal pain, as a 
part of the general picture of shock. Pa- 
tients now, instead of being admitted 
directly to the operating room arc always 
sent to the ward, where their clinical state 
is assessed carefully. It is surprising how 
the intravenous administration of Iluids, 
with heat, sedation and oxygen, will im- 
prove most patients in a very few hours. 
We have never regretted the time con- 
sumed in this preoperative preparation, 
despite the fact that we are very conscious 
that it is deferring the operation. 

The operative procedure, which is in 
most instances performed by the resident 
or senior interne, is carried out under spinal 
anesthesia. This type of anesthesia we are 
convinced has great advantages over the 
inhalation anesthesia. The abdomen is still, 
in marked contrast to the plunger action of 
the diaphragm and liver in deep inhalation 
anesthesia, which action has been shown by 
Gordon to disseminate the intraperitoneal 
exudate. Gordon’’ in a series of dogs, intro- 
duced India Ink into an area in the peri- 
toneal cavity. One group was anesthetized 
xvith spinal anesthesia. The second group 
was anesthetized with inhalation anes- 
thesia. The dissemination of India Ink 
throughout the peritoneal cavity was infi- 
nitely more diffuse in the latter than in the 
former group. 
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Fig. I. TIic sutures placed in relationship to 
perforation. 


The basis of our operative procedure is 
the gross production of fibrin. Traumatized 
tissue will liberate the necessary ferments 
to stimulate the production of fibrin from 
an inflammatory exudate. On many occa- 
sions when operating for chronic duodenal 
ulceration, omental or fat tags were ad- 
herent to the base of a duodenal ulcer. 
This we interpreted as a control of minimal 
perforation. For many years we had used 
omental and fat grafts to cover raw areas 
of bowel in secondary operations and to 
close the ureter and common bile duct after 
the removal of calculi. It seemed logical 
that such a maneuver would adequately 
seal the perforation of the duodenum. Re- 
peated operations have proven that such is 
true. We aim now to place a piece of 
adjacent fat or omentum attached or free 
over the perforation and hold it in place 
with sutures. 

The abdomen is opened through the 
right rectus muscle and the fibrin leads the 
surgeon to the site of the perforation. Two 
types of duodenal ulcers perforate, one, the 



Fig. 2. Sutures tied holding omental graft in posi- 
tion. They are tied only tightly enough to hold 
the graft with no attempt to approximate the 
sides of the perforation. 

acute A^ariety, tvith a cleanly punched out 
hole in the duodenal cap, tvith no indura- 
tion about it. The other is a perforation in 
a rigid mass of scar tissue in and about the 
duodenal cap. While it might be possible 
to close the acute ulcer, all have experi- 
enced the futility of attempting to close by 
suture the perforated indurated ulcer. It 
can, however, be efficiently closed. Three 
sutures are placed parallel to the long axis 
of the duodenum, one above, one across 
and one below the perforation. (Fig. i.) A 
piece of fat or omentum free or detached 
is placed over the hole and the sutures are 
tied only tightly enough to hold the fat or 
omentum in position, with no thought that 
the tied sutures will approximate the mar- 
gins of the perforation. Within an incredi- 
bly short time the area is covered with a 
thick layer of fibrin. During the war ample 
opportunity Avas available to see how rapid 
and hoAv gross Avas the formation of fibrin 
about penetrating Avounds of the gastro- 
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intestinal tract. Lewis'" has shown that the 
intraperitoneal exudate in these cases con- 
tains trypsin. For tliis reason the excess 
exudate may be removed with a sucker. 
However, it is not necessary to be so 
vigorous in its removal as to prolong the 
operative procedure unduly or traumatize 
the peritoneal contents. 

In view of the bacteriological studies of 
the intraperitoneal exudate, the abdomen 
is closed without drainage. We arc im- 
pressed with the cflicacy of using No. 3a 
stainless steel wire as suture material. 
Interrupted figure-of-eight sutures as advo- 
cated by Jonc.s" are used. The patient is 
returned to bed %Yith an indwelling Levine 
tube inserted through the nostril, and if 
seriously ill is placed in an oxygen tent for 
twenty-four to forty-eight hours. Fluid is 
allowed by mouth in \’olumc of one ounce 
at a time every half hour if the patient 
desires it. Fluid and chemical balance is 
maintained by the intravenous administra- 
tion of water, salt, glucose, plasma or whole 
blood as indicated. The adequate and 
easily recorded control of fluid balance is 
made possible by the use of a fluid balance 
sheet. (Fig. 3.) In the immediate post- 
operative period the edema about the ulcer 
obstructs the pylorus and unless great care 
is taken to replace fluids and electrolytes 
aspirated from the stomach the patient can 
rapidly reach a state of hypochloremia, efr 
even go into gastric tetany. However, 
many complications are avoided if the 
stomach is kept empty with the indwelling 
Levine tube and fluid and chemical balance 
is maintained. 

POSTOPERATIVE MANAGEMENT 

The immediate convalescence of these 
patients has been delightfully uneventful, 
with rare exceptions. In this whole group 
we have had two duodenal fistulas. These 
can be dealt with safely and adequately, 
using Potter’s technic.® The last case oc- 
curred in the patient previouslj' discussed 
who had the low leucocyte count of 3,400 
at the time of operation and whose peri- 
toneal exudate showed a pure culture of 


pneumococci. This combination was a 
definitely contributing factor in the forma- 
tion of this fistula. The principle of Potter’s 
technic i.s based on the fact that if one can 
acidify the alkaline duodenal secretion and 
provide for its disposal on the abdominal 
wall, there will be prompt healing and with 
a minimum skin excoriation. To accom- 
plish this a small catheter is placed as far 
into the fistulous tract as possible and N - 10 
hydrochloric acid is dripped through this 
catheter at the rate of approximately 25 cc. 
an hour. A further tube is placed just at 
the fistulous opening in the skin, and suc- 
tion applied. (Sauzc soaked in 10 per cent 
commercial peptone then is applied as a 
dressing around the fistulous opening, and 
this provides a substitute for the skin to 
be digested by any imncutralized ferments. 
The last fistula was healed within ten days 
from the instituting of this management. 

Three areas should always be canvassed 
carefully if the patient’s postoperative 
progress is not .satisfactory; (i) the chc.st, 
(2) the pelvic cul-de-sac, and (3) the sub- 
phrenic area. One patient we probably 
could have saved had we done a rectal 
examination with greater diligence. We 
would have recognized a pelvic abscess, 
which subsequently ruptured into the peri- 
toneal cavity. W’c have in all abdominal 
cases made it a rule for years always to 
pass a Levine tube and always do a rectal 
examination on every patient whose post- 
operative course is causing us the slightest 
concern. The assistance of our medical 
confreres is invaluable in the diagnosis of 
subphrenic space infection. Even when one 
suspects it, it is a most difiicult diagnosis, 
as has been shown by ^^'arner and Doidge." 

There is one pitfall in the diagnosis of 
subphrenic space infection. If during the 
investigation of such a patient .v-ray 
studies show gas under the diaphragm, one 
should not accept this as evidence of a 
subphrenic abscess if the patient were oper- 
ated upon with a spinal anesthesia. Lewis" 
has shown that in all patients whose ab- 
domen is opened under spinal anesthesia 
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air is locked under the diaphragm and it 
may persist for as long as six weeks. 

" CONCLUSIONS 

1. A series of 125 consecutive operations 
for acute perforation of duodenal ulcer is 
presented, with eight deaths, a mortality 
of 6.4 per cent. 

2. The cause of the patient’s serious 
clinical state following perforation of a 
duodenal ulcer is not the result of a bac- 
terial peritonitis, but rather the result of 
nutritional and biochemical imbalance as- 
sociated with the phenomena of shock. 

3. Adequate correction of these disturb- 
ances before undertaking the operation 
contributes the greatest safety factor in 
decreasing the mortality of this catas- 
trophe. We have never regretted the time 
consumed to achieve this. 

4. An emergency abdominal operation 
should deal in the most simple manner 
solely but effectively with the lesion re- 
sponsible for the emergency. Gastroenter- 
ostomy and gastric resection have no place 
in this management. 

5. Fibrin is responsible for the closure of 
all gastrointestinal perforations. A free or 
attached omental graft held in position 
over the perforation by three sutures re- 


sults in the gross formation of fibrin to 
close the perforation. 

6. Drainage of the abdomen at the time 
of closure of the ulcer is unnecessary. 

7. The intraperitoneal use of sulphanil- 
amides appears to be superfluous. 

8. Spinal anesthesia is the anesthesia of 
choice. 

9. Should a postoperative fistula occur, 
Potter’s technic is efficient. 
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THE SURGICAL TREATMENT OF CHOLECYSTITIS* 

R. L. Sanders, m.d. 

MEMPHIS, TENNESSEE 


F rom the sm-gical standpoint, chole- 
cystitis may be properly divided into 
two phases, according to the patho- 
logic process: (i) The chronic phase and 
(2) the acute phase. The present discussion 
will be devoted to a consideration of the 
most salient features of the disease, par- 
ticularly in relation to these two phases. 

Chronic Choleq'stitis. By far the ma- 
jority of patients with this type may be 
successfully treated by medical measures. 
The question is : At what point does surgi- 
cal treatment become necessary for the re- 
mainder? Aside from the mortality, which 
is comparatively low, approximately 1 5 per 
cent of patients with chronic cholecystitis 
are unimproved or made worse by opera- 
tion. These poor results may be attributed 
largely to errors in the selection of patients 
for operation, especially those who have 
the noncalculous form of the disease. Many 
errors might be avoided by observance of 
more rigid criteria for surgery, and this in 
turn is made possible by more penetrating 
inquiries into the patient’s complaints and 
more exhaustive examinations. 

A simple approach to this problem may 
be found in the classification of patients 
u'ith gallbladder disease into three groups: 
(i) Those who have digestive disturbances 
but no colic, (2) those who have colic but 
no. digestive symptoms, and (3) those who 
have both colic and digestive symptoms. 

In studying patients of the first group, 
one must determine whether the digestive 
symptoms are in realitj' related to disease 
of the gallbladder or to some other disturb- 
ance. One may likewise be called upon to 
evaluate such vague manifestations as ex- 
haustion, insomnia, dizziness, pains and 
aches in and about the muscles and joints, 
and headaches, all of which are common 
to toxic conditions of various origin. Again, 
the patient maj' describe S3'mptoms re- 


sembling those of duodenal ulcer. 11, as 
occasionally happens, a duodenal ulcer is 
also present, a proper classification may 
be practically impossible. 

Especiall}^ is confusion likeR^ to arise in 
the differentiation from appendicitis. Right 
iliac pain is not uncommon in cholecystitis 
and, on the other hand, a high lying in- 
flammatory appendix may be mistaken for 
an infected gallbladder. This fact, and the 
fact that the two diseases are frequentl}^ 
associated calls for a fine interpretation of 
all the symptoms and signs and the use of 
all the diagnostic measures at our disposal. 

Patients of the second group, i.e,, those 
with upper abdominal colic but no diges- 
tive symptoms, should be studied not only 
for disease of the gallbladder, but for dis- 
turbed liver function, disease of the pan- 
creas, a gastrointestinal infection or angina 
pectoris. If the gallbladder is the offender, 
stones will usually be found and a penetrat- 
ing history will reveal that the patient has 
had a mild disturbance for several years, 
or perhaps an earl}'^ period of se^''ere S3mip- 
toms follou'ed b}'^ a period of comparative 
quiescence. Epigastric colic, however, is 
frequentl}'" associated with non-calculous 
cholecystitis, the causative agent being 
pericholecj^stitis, spasm of the gallbladder 
and ducts and of the sphincter of Oddi, or 
some t}'pe of mechanical obstruction out- 
side the ducts. When the colic begins as a 
mild ache and is associated with a diges- 
tive disorder, one should immediately sus- 
pect cholec^^stitis. 

Some light may be thrown on the various 
diagnostic problems of gallbladder disease 
by gastric analj^sis and duodenal drainage. 
The latter is most valuable as a means of 
studjung the concentration and emptying 
function of the gallbladder. More impor- 
tant, however, is the roentgenographic 
stud}', without which no examination is 

I 
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complete. The demonstration of a poorly 
functioning organ in a patient who pre- 
sents symptomatic evidence of cholecystitis 
is ample indication for surgical interfer- 
ence. On the other hand, poor function 
alone may be of nervous or other origin and 
thus is not sufficient reason for operation. 

Regardless of the roentgenographic pic- 
ture, when the symptoms of cholecystitis 
are clear cut, severe and persistent, opera- 
tion is advisable. The roentgenogram is not 
always a dependable means of determining 
the true pathologic condition; even in well 
established cases of cholecystitis, including 
those with stones, it occasionally fails to 
reveal either stones or a marked alteration 
of function. 

There is no question as to the necessity 
for operation when stones are demon- 
strated. The vast majority of these pa- 
tients give a history of colic and many of 
them report having had some degree of 
jaundice. Even though the symptoms may 
be mild and the function of the gallbladder 
appears little altered or not at all, it is the 
better part of wisdom to rid the patient 
of this source of trouble, as a precaution 
against an acute catastrophe. Another pos- 
sibility to be borne in mind is that of 
malignancy. Carcinoma of the gallbladder 
and ducts is relatively lare, vet it is sig- 
nificant that stones are found in almost 
every case. 

From pathologic studies made in an 
effort to determine which type of chronic 
cholecystitis is most amenable to relief by 
surgery, it appears that removal of the 
thick walled gallbladder with stones and 
associated cholesterosis (the “strawberry” 
gallbladder) practically always affords 
complete relief, provided the liver and 
other organs have not been too severely 
damaged. The next best results arc ob- 
tained following cholecystectomy for simple 
cholecystitis with stones and, finally, fol- 
lowing removal of the non-calculous gall- 
bladder with extensive inflammatorv 
reaction and cholesterosis or papillomas. ' 

Once the indications arc established, the 
earlier operation is performed the better. 


Cholecystitis is a recurrent and progressive 
disease, and many surgical deaths are in 
reality medical deaths, from lack of surgi- 
cal treatment until the adjacent organs 
have become hopelessly involved in the 
pathologic process. Statistics show that the 
mortality increases commensurately with 
the duration of the gallbladder symptoms. 
Operations upon the common duct, fre- 
quently necessitated by long standing 
cholecystitis, further increase the hazard. 

Acute Cholec},rstitis. One of the strongest 
arguments in favor of early operation in 
chronic cholecystitis lies in the danger of 
an acute attack and possible perforation. 
In many cases of acute cholecystitis, the 
attacks are preceded by a long standing 
chronic cholecystitis and are induced by 
obstruction of the cystic duct by a stone 
and a superimposed Infection. In others, 
they may be provoked by strangulation 
and edema of the ducts from some other 
cause. 

It appears, however, that obstruction of 
the duct and infection are not the only 
factors in the production of acute chole- 
cystitis. There is considerable experimental 
evidence that it may be of chemical origin. 
In a personal communication, W. D. Gatch 
calls attention to the fact that cholecystitis 
is rare in children, though infections are 
more common in children than in adults, 
and, further, that abdominal wounds rarely 
become infected following operations for 
acute cholecystitis. He likewise points out 
that the bile is sterile in the majority of 
cases of cholecj'stitis. In addition, it has 
been shown that bile salts introduced into 
the gallbladders of animals will precipitate 
an acute attack, as will pancreatic juice. 
Clinically, the condition produced is identi- 
cal with that of acute spontaneous chole- 
cystitis in man. 

In this theory may be found an expla- 
nation for the fact that many cases of acute 
cholecystitis subside under treatment. It 
also explains those cases in which no stone 
is found in the duct at operation, the bile 
is sterile on culture, and infection is con- 
spicuously lacking. From my own experi- 
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ence, the theory is entirely tenable, and I 
believe we should broaden our view to in- 
clude a chemical etiology as well as an 
obstructive and infectious origin for the 
acute process. 

As to the management of acute chole- 
cystitis, in the first place the patient should 
be placed in the hospital at the earliest 
possible moment after the beginning of the 
attack. He can thus be better assured of 
receiving the care suited to his particular 
needs and can be promised a more favor- 
able prognosis. In the second place, meas- 
ures should be undertaken immediately to 
restore the depleted fluid balance in the 
tissues and otherwise prepare the patient 
for operation. Aside from this, the manage- 
ment must rest upon the findings in the 
individual case. Here, again, the difficulty 
is that the symptoms do not always reflect 
the true pathologic condition. 

The clinical signs which are regarded as 
demanding immediate surgery are (i) sus- 
tained abdominal pain with rigidity, (2) a 
tender mass in the right upper quadrant, 
(3) an elevation of temperature and (4) a 
rising leukocyte count. Especially are sus- 
tained pain and a tender mass positive 
indications. Early in the attack, a mass 
may not be palpable, rigidity and tender- 
ness may not be pronounced, and the tem- 
perature, pulse and leukocyte count may 
be essentially normal. In these cases, oper- 
ation may be delayed while preparatory 
treatment is given. If the patient is in good 
condition, preparation over a period of 
twelve to twenty-four hours is sufficient. 
Often, however, a more extensive prepa- 
ration is desirable, especially for patients 
who present a poor risk. Fortunately for 
these, the attack will usually subside, per- 
mitting operation at a more advantageous 
time. By keeping a close watch of the pa- 
tient and the use of proper laboratory 
studies, one can generally determine what 
course the acute process is going to take 
within twenty-four to thlrtj’^-six hours after 
the onset. If, during this period, the symp,- 
toms do not begin to subside or if they be- 
come aggravated, operation is urgent. 


One cannot discuss the subject of chole- 
cystitis without referring to the bile ducts, 
because of the frequent association of duct 
disease with cholecystitis and the damaging 
effect of their obstruction upon liver func- 
tion. Much of the current discussion is 
centered about the indications for opening 
the common duct. As is well known, ob- 
structions necessitating choledochotomy 
may arise from stricture, carcinoma of the 
duct or pancreas, pancreatitis or other ab- 
normalities, yet the vast majority are pro- 
duced bj^ a stone or stones. 

In the hands of experienced surgeons, 
the practice of openly exploring the ducts 
is increasing. One reason for this is the fact 
more patients are being operated for chole- 
lithiasis and fewer for non-calculous chole- 
cystitis. Another is that the duct may 
contain stones even though the gallbladder 
contains none, and still another, the pos- 
sibility of reformation of stones in the 
duct subsequent to cholecystectomy alone. 
Although these are excellent reasons, the 
fact remains that the duct should be 
opened only in the presence of ample indi- 
cations. The mortality of the operation 
with either cholecystectomy or cholecys- 
tostomy is high. Admittedly, complica- 
tions incident to advanced disease are 
responsible for most of the deaths, yet the 
procedure is often technically difficult and, 
in any case, adds to the surgical trauma 
and thus further taxes the patient’s re- 
cuperative powers. 

The findings commonly accepted as justi- 
fying choledochotomy ma}'^ be enumerated 
as follows: 

1. Palpation oj a Stone. This is not 
always an easy matter. Moreover, one 
should take care not to mistake an en- 
larged gland for a stone in the duct. 

2. Abnormal Dilatation of the Duct. 
Again, one should be sure that the dilata- 
tion is not functional, in compensation for 
loss of gallbladder function, or that it is 
not due to extrinsic mechanical obstruc- 
tion. Or, the dilatation may be secondary 
to gallbladder disease and amenable to 
relief by cholecystectomy alone. If there is 
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thickening of the duct \Yalls and evidence 
of infection ^Yithin, ho\Yever, cholcdo- 
chotomy is advisable; even though a stone 
should not be found, drainage should be 
instituted. 

3. Conlracled Gallbladder. When one en- 
counters a gallbladder no larger than the 
thumb, one may be sure of a long standing 
infection. The gallbladder may not contain 
stones, yet is more than likely that they 
will be found in the duct. 

4. Multiple Small Stones in the Gall- 
bladder with an Enlarged, Patent Cystic 
Duct. Stones too small to be detected by 
the palpating hand ^Yill frequently pass 
from the gallbladder into the common 
duct. This may happen during mere ma- 
nipulation of the gallbladder. In such 
cases, it is not only advisable to open the 
duct, but the cholecystectomy should be 
performed first in order that one may be 
sure the duct is entirely free of stones at 
the conclusion of the operation. 

5. Jaundice or a History oj Jaundice, 
Especially ij Associated tvith Chills and 
Fever or tvith Gallstone Colic. Since these 
symptoms may also be produced by dis- 
turbances other than a stone, a thorough 
search should be made for an obstructing 
lesion before the duct is opened. It should 
be borne in mind, moreover, that duct 
stones may be present without jaundice. 

6. Flocculent Bile in the Duct. When the 
presence of a stone seems doubtful, a small 
quantity of the contents of the common 
duct should be aspirated. If the bile is 
cloudy and flocculent, the duct should be 
explored and drained. Not infrequently, an 
obstructing stone will be found at the 
lower end. 

To preclude a second choledochotomy, 
every possible means should be employed 
to clear the ducts at the initial operation. 
The exploration should include the hepatic 
as well as the common duct. The ampulla, 
also, should be thoroughly searched with 
scoops for any possible stones hidden in its 
recesses. In addition, the patency of the 
distal end of the duct should be demon- 
strated with a probe; not until this has 


been done may one feel reasonably sure 
that the patient will have no further 
trouble. Should an obstruction be found 
at this point, the sphincter may be dilated 
almost to the size of the normal common 
duct without injury and with little fear of 
subsequent contraction, provided one uses 
bougies of graduated size. Finally, drain- 
age should be instituted by means of a 
T-tubc. The tube is brought out through 
a stab wound in the side and is not with- 
drawn until bile flows freely into the in- 
testinal tract and there is no obstruction 
in the biliary tree, as determined by 
cholangiograms. 

A vital influence in the success of oper- 
ations for gallbladder and duct disease is 
the preoperative and postoperative treat- 
ment. Patients without evidence of long 
standing cholecystitis may not require any 
preparation other than the routine dietary 
restrictions and forced fluids. Those with 
advanced disease, however, should receive 
treatment directed especially toward con- 
servation of liver and kidney function, as 
indicated by appropriate tests. The pres- 
ence of jaundice increases the need for 
intensive preparatory measures. The pro- 
thrombin level in the blood should be de- 
termined and any hemorrhagic tendency 
counteracted, both before and after oper- 
ation, by transfusions and the administra- 
tion of vitamin K. 

The icterus index affords an effective 
means of detecting and studying jaundice. 
Repeated tests will show whether the jaun- 
dice is deepening or subsiding. If possible, 
operation should be delayed so long as the 
index is rising or fluctuating, as the risk is 
less after the jaundice recedes to some 
extent. 

When the common duct has been opened, 
liberal quantities of Decholin or some other 
cholagogue will be found advantageous in 
stimulating the flow of bile and promoting 
better drainage after operation. This treat- 
ment may be continued indefinitely. 

Another important factor in the safety 
of the operation, and certainljr the greatest 
aid to the surgeon is ample exposure of the 
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operative field. In the majoritj’^ of cases, 
an upper right rectus incision, its middle 
over the region of the common duct, is 
suitable. In obese patients, however, the 
supraumbilical transverse incision is most 
advantageous, in that the tissues of these 
individuals are usuall}^ friable and this ap- 
proach provides a safeguard against wound 
disruption and hernia. 

When feasible, cholecj-stectoinj’’ is emi- 
nentl}'^ preferable to drainage of the gall- 
bladder. The mortality of the operation is 
low, recover}’’ is rapid, and no further sur- 
ger}'^ is necessar3\ The risk of a primar}’^ 
cholecj’stectoni}’^, moreover, is far less than 
that of a secondaiy procedure. If, however, 
the patient’s condition is poor or if the 
inflammator}' process is so extensive that 
identification of the ducts and vessels is 
impossible, it is better to insert a tube into 
the gallbladder and close the abdomen. 
One’s chief concern should be the safety 
of the patient, and drainage ma}^ be a 
lifesaving measure, particularly^ in the 
presence of a perforation or following 
exploration of the ducts. The gallbladder 
may then be removed at a more advanta- 
geous time. Subsequent cholecy^stectomy^ is 
usually advisable, as a precaution against 
irreparable damage to the liver. 

If the inflammatory' process is severe, 
the technic of cholecy'stectomy' mayr pre- 
sent some difliculties. Dissection should be 
carried out in a dry' field, and one should 
be sufliciently familiar with the vessels and 
ducts to avoid their injury'. The ducts and 
vessels are often abnormally' situated, 
either naturally' or because of edema or 
displacement by adhesions, and accessory' 
ducts are commonlv encountered. Incision 
or ligation of these anomalous or displaced 
structures may' lead to serious conse- 
quences. No doubt, many' so-called “liver 
deaths” are the result of damage to the 
blood vessels during removal of the gall- 
bladder, and duct strictures incident to 
surgical trauma are found in a conspicuous 
number of operations upon the biliary tree. 

The cystic duct should first be isolated, 
its relation to the common and hepatic 


ducts determined, and the cystic duct and 
artery' ligated before proceeding with re- 
moval of the gallbladder. In chronic or 
elective cases, dissection is begun at the 
cystic duct and continued from below up- 
ward, whereas if the condition is acute and 
the gallbladder greatly' distended, dissec- 
tion is begun at the fundus and carried 
downward. When jaundice is present, how- 
ever, exploration is first carried out to 
determine the cause of the obstruction. 
Should an acute pancreatitis or a malig- 
nancy' be found, it may' be necessary' to 
conserve the gallbladder. In these cases, 
the gallbladder is usually' not materially' 
diseased and may' be successfully' utilized 
for anastomosis to the intestinal tract. 

The necessity' for drainage of the gall- 
bladder in the presence of infection is well 
understood. In other cases, whether to 
drain or close the abdomen tight following 
cholecystectomy' depends more or less upon 
the finding of accessory bile ducts and 
whether or not the operative field can be 
made perfectly dry. As a rule, it is well to 
insert simple Penrose drains, bringing them 
out through a stab wound to the side of 
the incision. The patient experiences little 
inconvenience, and the drains are generally- 
removed after four or five days. 

A recent review of 803 surgical cases of 
cholecystitis revealed that 528, or 65.8 per 
cent, were of the chronic type; 132, or 16.4 
per cent, were subacute; and 143, or 17.8 
per cent, were acute. These findings and 
the mortality of each group are shown in 
the following table. 


Table i 

CUASS1F1C.\T10X OF 803 CASES OF CHOLECYSTITIS, WITH 
MORTALITY 
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Stones were found in 66 per cent of these 
fatal cases, and perforation Iiad taken place 
in 40 per cent. 

In the 805 cases, 682, or 85 per cent, of 
the operations were upon the palibladder 
alone, while the ducts were o|)ened and 
drained in 121, or 15 per cent. Ninety- 
seven of the cholcdochotomies were pri- 
mary and twenty-four were secondary. 
(Table II.) 


Tahi 1. II 

Ol'l UMIIINS IS K113 ( \SI S or III SK.S OISI AS| 01 fill 
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Mortality 


No. 
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ivitiioiil cliolcdocliotomy ' 653 * 17 i J d 

Sfcontlary pallliladdcr operations j , 

witlioiit clioledocliotoiny ! ii) j 

I’riiuary palllilatidcr operations ; 

witli ciioledociiotoiny 07 ; t) • o 3 

Secondary pallliladdcr operations 1 | 

witli clioletlocliotoniy , 24 3 ■ 20 

I 

Totals 803 33 I 41 


The nineteen fatalities following opera- 
tions upon the gallbladder alone constitute 
approximately 2.8 per cent of the 682 in 
this group, whereas the fourteen fatalities 
following the 121 combined gallbladder and 
duct operations con.stitutc 1 1 .6 per cent. 
Thus, the mortality was more than four 
times higher in the latter group. This is 
probably' due to the fact that stones are 
usually associated with long standing dis- 
ease in which other structures have become 
involved. 

It is of some significance, also, that in 
228 operations performed wfithin the past 
two and one-half years, we have found 
stones in the gallbladder in 82 per cent, 
and in forty-four duct operations (20, per 
cent of 228) have found stones in the duct 
in fort3’, or 90 per cent. Although the 
number of our choledochotomies has not 
materiallj" increased within recent years. 


the recovery of duct stones has increased 
from sixt\--six to 90 per cent. That stones 
were found in 90 jjcr cent of only 20 per 
cent of cholcdochotomies indicates that 
the number in which the operation is per- 
formed is of far less importance than the 
use of sound judgment in observing the 
indications for the procedure. 


CON’CI.U.SIONS 

•Much of the success of gallbladder sur- 
gery depends upon the care with which 
|);iticnts are selected for operation. Aside 
from those who present both clinical and 
rocntgcnographic evidence of cholecystitis, 
there arc a number of patients whose symp- 
toms and rocntgcnographic findings arc 
almost impossible of proper evaluation. 
Indeed, cholecystitis may mimic a wide 
variety of pathologic conditions. Probably 
the chief difficulty is encountered in the 
differential diagnosis of chronic non-calcu- 
lous cholecystitis, as indicated by the fact 
that the larger number of poor surgical 
results arc encountered in cases of this 
type. The desirability of c.vhausti\c hLs- 
torics and meticulous studies cannot be too 
strongly emphasized. It is significant that 
the vast majority of patients who arc com- 
pletely relieved by operation are found to 
have gallbladder or duct stones, or both. 
Surgical opinion is almost universally’ in 
favor of removal of the gallbladder, when 
feasible, in the presence of stones. 

Of material influence on the fate of these 
patients is early operation. When opera- 
tion is delayed, the pathologic changes 
which take place throughout the biliary 
system not only further impair the pa- 
tient’s resistance, but necessitate more in- 
tensive preoperative' and postoperative 
treatment, as well as more extensive sur- 
gery’, and multiply’ the difficulties of the 
technical performance. 

In acute cholecystitis, one is often con- 
fronted with the necessity for deciding be- 
tween immediate and delayed operation. 
Usually’, the attack will subside under ap- 
propriate treatment, permitting operation 
at a more advantageous time. One can 
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generally tell what course the acute process 
is going to take within twenty-four to 
thirty-six hours after the onset. A vital 
factor in the success of the treatment is 
the immediate hospitalization of the pa- 
tient at the beginning of the attack. 

Open drainage of the common duct is 
indicated when a stone is palpated in the 
duct, when the duct is abnormally dilated, 
when the gallbladder is contracted or con- 
tains multiple stones and the cystic duct 
is enlarged and patent, when the duct con- 
tains flocculent bile, and when the patient 
is jaundiced or gives a history of jaundice. 
By adherence to these criteria, stones will 
be recovered from the duct by choledo- 
chotomy in approximately 90 per cent of 


cases. The indiscriminate opening of the 
duct is not justified and, by the inexperi- 
enced especially, should be undertaken 
with extreme caution. 

In addition to these considerations, no 
operation should be performed upon the 
gallbladder or ducts without adequate 
preparation of the patient. When neces- 
sar3% this should include measures to con- 
serve liver and kidney function, to control 
hemorrhage and to counteract infection. 
At operation, ample exposure of the field, 
with care to identify the important struc- 
tures, and postoperatively, measures to 
correct any physiologic and organic dis- 
turbances will have a favorable effect upon 
the outcome. 


€1^ 


iMedical treatment sometimes relieves symptoms, but never removes 
stones from the gall bladder. Unless there is some definite contraindica- 
tion to operation the correct treatment for stones in the gall bladder is 
cholecysteetomy. 

From “A Short Practice of Surgery” by Hamilton Bailey and R. . 1 . 
McNeill Love (H. K. Lewis & Co. Ltd.). 



ACUTE PANCREATITIS* 


Charles B. Puestow, m.d., William E. Looby, m.d. 

AND 


Captain Thomas S. Risley, m.c. 

HINES, ILLINOIS 


T he great di\ crsity of opinion on the 
classification, etiology, symptoma- 
tology and treatment ofacute pancre- 
atitis attests to our limited knowledge of 
this disease. Although the condition is 
comparatively rare, it frequently presents 
a major surgical problem, carrying with it 
a high mortality. Careful analysis of clini- 
cal experiences and statistical studies of 
autopsy findings have given us added in- 
formation of acute pancreatitis. In an 
efi'ort to sub.stantiate and increase this in- 
formation, we liavc carefully analyzed the 
histories and pathologic findings of proven 
cases of acute pancreatitis occurring in the 
Veterans Administration Hospital at Hines, 
Illinois, during the past twelve years. The 
diagnosis was established in five patients 
at the operating table; three recovered and 
two died and had the diagnosis confirmed 
at necropsy. Fifteen additional patients 
were not operated upon but had the diag- 
nosis established at autops3L As there were 
4,810 necropsies performed during this 
time, the seventeen deaths due to acute 
pancreatitis give an incidence of per 
cent. Weiner and Tennant analj'zed 4,000 
autopsies performed at the New Haven 
Hospital and found thirty-eight cases of 
acute pancreatitis, an incidence approxi- 
matel}^ twice that of our series. 

To avoid inclusion of information from 
possible diagnostic errors, we have ana- 
lyzed only those cases in which the exist- 
ence of acute pancreatitis was confirmed 
at operation or autopsy. Patients with a 
clinical diagnosis of acute pancreatitis who 
recovered without surgical intervention 
have not been included in this studjL Pa- 


tients in whom a questionable diagnosis of 
edematous pancreatitis was made at oper- 
ation but in whom fat necrosis was not 
found have been eliminated from this 
scries. 

CLASSlF!C.\TIOX 

The classification of degrees of inflam- 
mation of the pancreas has varied markedl v 
Avith different authors. Early classifications 
of acute, subacute and chronic inflamma- 
tion were given. Fitz, in 1889, divided 
acute pancreatitis into hemorrhagic, gan- 
grenous and suppurative. He described the 
hemorrhagic type as “peracute,” and the 
gangrenous as acute, believing that it gen- 
erally resulted from hemorrhagic pancre- 
atitis. In more recent years authors have 
quite generally agreed on a classification 
of acute edematous pancreatitis which is a 
fairly mild form, and on a more fulminating 
and severe variety referred to as acute 
hemorrhagic pancreatitis or acute pancre- 
atic necrosis. Boyd points out that in this 
latter form there maj- be little or no hemor- 
rhage, and the lesion is more necrotic than 
inflammatory. Coflty believes the differ- 
ence between these two tj-pes is the lack 
of intraglandular activation of trypsinogen 
in the edematous ty^pe. Cole suggests that 
the edematous tj’pe is the result of ob- 
struction of the ducts, whereas the necrotic 
ty’pe is the result of tiyptic digestion within 
the gland. In our series of seventeen au- 
topsj" reports, 65 per cent were found to 
have the acute hemorrhagic form of pan- 
creatitis. The remaining 35 per cent were 
diagnosed as acute suppurative pancre- 
atitis. Fat necrosis and blood}' fluid within 


* From tlie Department of Siirgerj', University of Illinois, College of Medicine and Veterans Administration 

Hospital, Hines, 111. 

SiS 
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Fig. I. Fat necrosis and tissue destruction of omentum 
removed at necropsy from a patient who died of acute 
pancreatitis. 


the peritoneal cavity were present in all 
cases. Six of the patients had abscesses of 
capacities varying from 10 to 500 cc. 

ETIOLOGY 

The frequent association of biliary tract 
disease with acute pancreatitis strongly 
suggests a close correlation between these 
diseases. Morton reports that 62 per cent 
of a series of ninety-seven cases had ante- 
cedent biliary tract disease. Lampson found 
that 55 per cent of twenty-nine patients 
with acute pancreatitis had gallstones, 
de Takats and MacKenzie noted an in- 
volvement of the biliary tract in 81 per 
cent of twenty-two cases, and Connell 
found gallstones in twenty-four of twenty- 
six patients with acute pancreatitis with 
fat necrosis. Carter and Hotz reported 
stones in the common duct in seventy- 
eight of their series of acute pancreatitis, 
while Cole found cholecystic disease in all 
eight of his patients seven with stones in 
the gallbladder and five with stones in the 
common duct as well. In our series of 
twenty cases, 55 per cent were found to 
have gallbladder disease. Cholelithiasis was 
found in eighteen and two of these also had 


stones in the common duct. Multiple liver 
abscesses also were found in two patients. 
In contrast to these reports, Weiner and 
Tennant found a co-existence of biliary 
tract disease in only 16 per cent of their 
neeropsy findings of acute pancreatitis. 

A number of theories have been ad- 
vanced as to the mechanism by which 
biliar}’^ tract disease initiates acute pancre- 
atitis. The transmission of bile into the 
pancreatic ducts has been advanced as an 
etiologic factor. Having found a stone im- 
pacted in the ampulla of Vater which per- 
mitted bile to be short circuited into the 
pancreatic duct, Opie advanced the theory 
that blockage of the ampulla, converting 
the common duct and the duct of Wirsung 
into a single channel, permitted bile to 
enter the pancreas and was the etiologic 
factor of pancreatitis. Archibald believed 
this same mechanism could result from 
spasm of the sphincter of Oddi. Robins 
believes that in the necrotic type, bile 
initiates the original necrosis. Several 
known facts argue against the theory that 
bile entering the pancreatic ducts produces 
acute pancreatitis. McCaughan found that 
this disease could be produced in dogs by 
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Fig. 2. A, the external appearance of the pancreas showing 
extensive necrosis. 


the injection of bile, gastric juice or viru- the pancreas is greater than that of the 
lent bacteria onl}^ if sufficient pressure is liver, further argues against the bile theory 
used to rupture the pancreatic ducts. The in the etiology of acute pancreatitis, 
necessary pressure is higher than that The transmission of bacteria from a di.s- 
known to occur in the choledochus under eased biliary tract to the pancreas has been 
an}' conditions. Anatomic studies have considered as an etiologic factor in acute 
shown that only rarely is it possible for pancreatitis. Theories have been advanced 
bile to enter the pancreatic ducts from the that this infection could be transmitted by 
choledochus in man. Necropsy studies on the blood stream, by the lymphatics, by 
patients with acute pancreatitis have gen- direct e.xtension or by transmission through 
erally proven that it was impossible for the ducts. Robins, Dragstedt et al. agree 
bile to enter the pancreatic ducts from the that although frequently organisms can be 
common duct. In our series of autopsies cultured from the normal pancreas, the 
the relationship of the common bile duct overwhelming toxicity in acute pancreatic 
to the pancreatic duct was accurately de- necrosis is due to the results of protein de- 
scribed in four cases. In one of these there composition rather than to toxins produced 
was a common ampulla. In another, the by bacteria. 

openings were separate but adjacent at the Obstruction of the pancreatic duct may 
papilla of Vater. In the third, the pancre- be an important etiologic factor in the pro- 
atic duct inserted into the common duct, duction of pancreatitis. The frequency ol 
In the fourth, the pancreatic duct entered the association of biliary tract disease with 
the duodenum 2 cm. lateral and proximal inflammation of the pancreas strongly sug- 
to the papilla of Vater. The work of Wolfer, gests this. Stones in the common duct may 
who found that the secretory pressure of cause pressure on the duct of Wirsung. 
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Fig. 2 . n, the pancre.ts sections showing extensive hemor- 
rhage and necrosis. 


Swelling and edema of the e.xtrahepatic 
biliary tract and its surrounding structures 
may do likewise. Rich has suggested that 
metaplasia of intraductal cells within the 
pancreas also might produce obstruction. 
In our series of seventeen necropsies for 
acute pancreatitis, definite obstruction of 
the pancreatic duct was found in five cases. 
In two, the ducts were blocked by fibrous 
tissue; in one, by a duodenal ulcer adjacent 
to the duct; in one, by an adenocarcinoma 
of the ampulla of Vater; and in the fifth, 
bj' a suture which had been placed about 
the pancreatic duct during the course of a 
gastrectomy performed for carcinoma of 
the stomach four days prior to the onset 
of symptoms of pancreatitis. In another 
case, acute pancreatitis and death occurred 
five daA's after a partial gastrectomy for a 
penetrating duodenal ulcer which had been 
dissected from the head of the pancreas. 

Certain dietary habits are believed to 
be factors in the development of acute 
pancreatitis. Many attacks appear to fol- 
low the ingestioir of large meals. Weiner 
and Tennant made the interesting obser- 
^\ation that in fifty-one deaths following 
the excessive_ ingestion of alcoholic bever- 


ages, acute pancreatitis was found in 
twenty-five cases. Rhodes mentions ex- 
ternal trauma as the direct etiological agent 
in five of his series of thirty-five patients 
with acute pancreatitis. 

SYMPTOMATOLOGY 

The symptoms of acute edematous pan- 
creatitis are similar to those of acute 
hemorrhagic pancreatitis but of a milder 
degree. Pain is almost universally present, 
varying in degree with the severitj'^ of the 
pancreatic involvement. Its onset was sud- 
den in 6o per cent of our cases and it 
occurred in the epigastrium in 70 per cent. 
It was diffuse in two cases, predominantly 
in the right upper quadrant in three, in 
the lower abdomen in two, and in the 
right lower quadrant in two patients. It 
was more pronounced on the left in onlj'- 
one patient. All patients with pain in the 
right upper quadrant had associated gall- 
bladder disease. Although mention is often 
made of radiation of pain to the back, this 
occurred in only one of our patients. In 
approximately half of our patients the pain 
was sharp and severe, and in the remainder 
it was described as dull. Nausea and vomit- 
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ing universally was present. Three patients 
manifested chills and all subsequently were 
found to have pancreatic abscesses. Pros- 
tration or shock was found in over half of 
this series. None of the patients who surviv- 
ed surgery were in shock before operation. 
The admission temperature of these pa- 
tients varied from 97° to io4°f., averaging 
1 0 1 °F. It is of interest to note that the pre- 
operative temperature was normal in all 
patients who survived surgery. A history 
of previous attacks similar in character but 
milder in severity was given by four of 
these patients. Although eleven of the 
twenty patients were found to ha^’^e dis- 
ease of the gallbladder, only two gave a 
history of previous biliary attacks. 

Examination revealed tenderness in all 
but four patients and these were either 
under the influence of opiates at the time 
of admission to the hospital or were mori- 
bund. The location of the tenderness corre- 
sponded roughly to the location of the 
pain. It was chiefly in the epigastrium in 
50 per cent and chiefly in the right upper 
quadrant in another 50 per cent. This 
latter group all proved to have concomi- 
tant gallbladder disease. Left upper quad- 
rant tenderness was marked in onlj' one 
case. Muscle spasm corresponding to the 
area of tenderness was noted in 60 per cent 
of the patients. It is of interest to note 
that distention was mentioned as a promi- 
nent physical finding in all twenty of these 
patients. Audible peristalsis was more fre- 
quently absent than present. Jaundice has 
been frequently mentioned as a symptom 
of acute pancreatitis but was infrequent in 
our series. Manj^ of the more serious pa- 
tients manifested symptoms of shock con- 
sisting of a rapid pulse and low blood 
pressure with "the characteristic restless- 
ness and cold, clammjf skin. Leucocytosis 
was invariably present in our series; the 
leucocj'te count ranging from 11,000 to 
45,000 and averaging over 20,000. All pa- 
tients who recovered had a leucocyte count 
below 20,000. Glycosuria is an infrequent 
finding, being noted in six of thirtj'-seven 
patients by Elman, and in four of thirty 


cases by deTakats and MaeKenzie. 
Metheny reports the presence of albumin- 
uria in all of his thirty-two cases. Others 
have corroborated this observation and 
believe that the absence of albuminuria 
should make one doubt the existence of 
acute pancreatitis. 

DIAGNOSIS 

Before the use of serum amylase determi- 
nations as a diagnostic aid, the incidence 
of a correct diagnosis of pancreatitis prior 
to operation or necropsy was infrequent. 
It is believed that the use of this test will 
greatly improve diagnostic accuracy. In a 
series of sixt3'-four cases anal^^zed b}’ 
McWhorter, a correct diagnosis was made 
in onlj”^ 1 1 per cent. In a series of thirtj'- 
five cases analyzed bj- Lewison, a similar 
percentage of accuracj' in diagnosis was 
made with pancreatitis being considered as 
an additional possibilitj' in 6 per cent of 
the remaining patients. Elman collected a 
group of thirtj'-seven patients having acute 
edematous pancreatitis in which the correct 
preoperative diagnosis was not made in a 
single instance. He also made the interest- 
ing observation that twentj^-four patients 
of this series had histories of previous at- 
tacks. deTakats and MaeKenzie likewise 
reported that in their thirty cases a correct 
diagnosis had not been made in a single 
instance. 

The determination of serum amjflase is 
believed to be a valuable aid in the diagno- 
sis of acute pancreatitis and most observers 
agree that the differentiation between 
edematous and necrotic pancreatitis often 
can be made b}"^ its use. Lewison empha- 
sizes the importance of the am3Jase test, 
especialty if the patient is to be treated 
conservativel3f. He found that the serum 
am3dase values are constant in the human 
being and are not influenced b3f age, sex, 
diet, vitamin deficienc3" or starvation. He 
also observed that diseases of the liver and 
biliar3'^ tract depress the serum am3Jase 
whereas acute pancreatitis elevates it. 
Metheny et al. concluded from their study 
of thirt3'-two cases that in the necrotic 



VoL.LXXn.No.6 


Puestow et al. — Pancreatitis American Journal of Surgery 823 


type of pancreatitis the amylase level re- 
turns to normal or below in two to three 
days but in the edematous type it requires 
an average of eighteen days for a normal 
value to be re-established. Morton agrees 
with these principles and believes that the 
serum amylase level is of the greatest im- 
portance in deciding whether or not to 
operate. Elman disagrees with these con- 
cepts and although he admits that the 
serum amylase tests will indicate a serious 
pathological condition in the pancreas, he 
does not believe that the two types of 
pancreatitis can be differentiated in this 
manner. Clasen et al. explain the fall of 
serum amylase to normal or below after 
the initial rise by postulating that it may 
be due to the “walling off” and fibrosis of 
the involved areas of the pancreas. 

T he preceding paragraphs enumerate the 
symptoms and findings which should sug- 
gest the diagnosis of acute pancreatitis, 
1 he patient usually gives a history of an 
acute onset of abdominal pain which may 
vary considerably in intensity. This pain is 
most frequent in the epigastrium and the 
right upper quadrant and rarely radiates 
to the back. There is associated tenderness 
and often rigidity in the area of pain. Nau- 
sea and vomiting invariably are present. 
If the disease is severe, the patient will 
present a picture of shock with a low blood 
pressure, rapid pulse, apprehension and a 
cold, clammy skin. There likely will be a 
history of previous milder attacks and 
often a history suggestive of biliary’ tract 
disease. Laboratorv examinations will re- 
veal a leucocytosis and probably an albu- 
minuria. A serum amylase determination 
will show a definite elevation of the serum 
amylase if the test is made within two or 
three days of the onset of the symptoms. 

DIFFERENTIAL DIAGNOSIS 

With the present tendency toward con- 
servative treatment of acute pancreatitis, 
it is most important to reach a correct 
diagnosis. Acute cholecystitis ma}* be con- 
fused with acute pancreatitis and maj^ 
exist in conjunction with the latter disease. 


Here the serum amjdase test is of consider- 
able value for if acute pancreatitis does not 
exist the serum amylase level should not 
be elevated. The most important disease 
to differentiate from acute pancreatitis is a 
perforated peptic ulcer. As this condition 
demands immediate surgery whereas pan- 
creatitis is treated conservatively, every 
effort should be made to differentiate be- 
tween these two abdominal emergencies. 
They often will present verj^ similar pic- 
tures, especially if the pancreatitis is of 
the hemorrhagic type. There are certain 
diagnostic criteria which are of value in 
making a differential diagnosis. If a perfo- 
rated peptic ulcer drains freely into the 
peritoneal cavity, it will produce a spread- 
ing peritonitis with a diffusion of pain 
gradually producing a generalized board- 
like rigidity of the abdomen. An x-ray 
plate taken with the patient in a vertical 
position usually will show air under the 
diaphragm. The serum amylase will not be 
elevated. Although many authors consider 
perforated peptic ulcers as silent ulcers, a 
carefully taken history frequently will elicit 
pre-existing ulcer symptoms. 

Other acute abdominal conditions occa- 
sionally may simulate acute pancreatitis or 
be confused with it. An acutely inflamed 
or gangrenous appendix lying high behind 
the ascending colon may present a difficult 
diagnostic problem. An acute diverticulitis, 
especially with perforation, also ma}" pro- 
duce symptoms difficult to differentiate 
from those of acute pancreatitis. 

TREATMENT 

Surgical intervention which formerl}* 
was ad^'oeated for all cases of suspected 
acute pancreatitis has produced such poor 
results that more conservative treatment is 
generally replacing it. This is true espe- 
cially of the acute edematous type of pan- 
creatitis in which nonoperative therapy has 
been followed by a far greater incidence of 
recovery than any form of surgical inter- 
vention. The primary indication for early 
operation in acute pancreatitis is a ques- 
tionable diagnosis. If a perforated viscus is 
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suspected and the patient is not in shock, 
an immediate operation may be indicated. 
Suspicion of an acute choiec3fstitis does not 
justify early operation because the danger 
of perforation of an acute gallbladder is 
much less than the increased mortalify 
resulting from earlj' surgery in a chole- 
cj'stic disease. We believe this applies even 
where there is elevation of serum amjdase 
levels. 

We would like to outline the treatment 
of acute, abdominal catastrophes which 
could be produced bj' acute pancreatitis. 
If a patient is admitted to the hospital in 
shock or in an extremelj' critical condition, 
immediate surgerj' usuallj' will prove fatal. 
He should be put at rest and his pain 
relieved by morphine. His stomach should 
be kept at rest by avoiding all oral feed- 
ings and bj' continuous gastric suction. 
Whole blood and glucose solutions should 
be given intravenously to combat shock 
and to maintain fluid balance. Oxj-gen 
should be administered if indicated. Care- 
ful observation and .v-ray studies should be 
utilized to determine the possible existence 
of a ruptured viscus. If this is suspected 
and the patient’s condition permits, early 
surgical intervention is mandator}'. If a 
ruptured ulcer is found at operation, it 
must be closed and adequatel}' protected. 
However, if acute pancreatitis is found, 
an}' conditions bearing upon its etiology 
may have to be treated. If the biliary tract 
is diseased it should be decompressed. In 
most cases the acute nature of the disease 
and the critical condition of the patient 
will justify only the minimal amount of 
surgery to accomplish the release of biliary 
pressure. Cholecystostomy usually is the 
operation of choice. In this early stage, 
abscess formation in the region of the pan- 
creas is rare and attempted drainage of an 
edematous or hemorrhagic pancreas is both 
impossible and useless. 

If immediate surgery is not decided 
upon, intensive conservative therapy 
should be continued. Absolute mental and 
physical rest must be maintained as well 
as freedom from pain. Parenteral feeding 


of glucose, saline, proteins and blood should 
be continued and guided by careful labora- 
tory studies. These should include estima- 
tions of blood chlorides, total proteins, 
careful and repeated checks on the red and 
white blood cell counts and an accurate 
check of fluid intake and output. Serum 
amylase levels should be followed closely 
to determine the presence of pancreatic 
involvement. Blood sugar levels will serve 
as a guide to the administration of insulin. 

Subsequent care will depend largely upon 
the response of the patient. If clinical 
studies and serum amylase determinations 
suggest an acute pancreatitis secondary to 
a biliary tract disease, operative interven- 
tion should be urged when the patient’s 
symptoms have subsided. It is well to wait 
for several weeks when the patient will be 
in better condition to withstand surgery so 
that the gallbladder may be removed and 
the common duct drained if the operative 
findings justify these procedures. A chole- 
cystostomy almost invariably must be fol- 
lowed by subsequent cholecystectomy and 
it is well to delay surgery until adequate 
biliary treatment can be instituted at the 
first operation. If symptoms of a pancre- 
atic abscess develop, this should be sub- 
sequently drained. It will be indicated by 
persistence of fever, of leucocytosis and 
frequently of a tender mid-abdominal 
mass. Such symptoms should suggest this 
even though the serum amylase level has 
returned to normal or below. 

SUMMARY 

The difficulty in dift'erentiating between 
acute pancreatitis and other abdominal 
catastrophes is proven by the high inci- 
dence of diagnostic errors. It is most im- 
portant to recognize perforations of peptic 
ulcers as immediate surgery is mandatory 
to good results. On the other hand, con- 
servative treatment of acute pancreatitis 
gives a far lower mortality than that fol- 
lowing early operative intervention. The 
determination of serum amylase levels has 
been a valuable addition to our diagnostic 
armamentarium as these rise sharply in 
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the early stages of acute pancreatitis but 
are not increased in other acute abdominal 
conditions. 

The usual symptoms of acute pancre- 
atitis are as follows: The history of acute 
abdominal pain varying in intensity and 
being most frequently located in the epi- 
gastrium and the right upper quadrant; 
tenderness and often rigidity in the area of 
the pain; nausea and vomiting invariably 
existing with shock accompanying severe 
attacks. There is often a history of pre- 
vious milder attacks or of biliary colic. 
Jaundice is not infrequent. The leucocyte 
count is markedly elevated. Glycosuria and 
albuminuria frequently are found. 

Conservative therapy consists of relief of 
pain, rest in bed, continuous gastric rest 
and suction, adequate parenteral feedings 
to maintain blood chemistry and fluid 
balance, blood transfusions to overcome 
shock and careful observation. When the 
acute symptoms have subsided and the 
patient’s condition has improved, biliary 
tract surgery should be contemplated if evi- 
dences of disease are found. Late drainage 
of pancreatic abscesses may be indicated. 
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TRAUMATIC LESIONS OF THE ABDOMEN WITH 
RUPTURED VISCERA 


Arthur R. Metz, m.d., Raymond Householder, m.d. 

AND 

James F. DePree, m.d. 

CHICAGO, ILLINOIS 


A BDO.MINAL injuric.s are usually scri- 
/ \ ous. They may be divided roughly 
into penetrating and non-penetrat- 
ing wounds, and intra-abdominal trauma 
without visible wounds of the abdominal 
wall. All penetrating and non-penetrating 
wounds require surgical exploration and 
debridement. All penetrating wounds also 
require careful systematic inspection of all 
viscera and the performance of the least 
surgical procedure compatible with saving 
life. Patients with intra-abdominal trauma 
without visible wounds of the abdominal 
wall often require a period of observation 
for diagnosis and may or may not require 
operation. 

Successful treatment in the surgery of 
trauma depends in no small measure on 
the speed and elTiciency with which the 
casualty is admitted to the hospital. If the 
mortality rate of injuries to the abdomen 
is to be maintained at a minimum, it is of 


a height of a few feet or more, the impact 
of landing producing the injury; (3) in- 
juries resulting from stab or gunshot 
wounds, and (4) squeezing injuries, such 
as arc caused by being caught between 
moving objects. 

ANATOMY 

In considering trauma to the abdomen 
the surgeon must keep in mind the ana- 
tomical structures which constitute the 
abdominal region. This region consists of 
the abdominal wall which is supported by 
the ribs and the spine and is anchored to a 
bony frame work, the pelvis, at the lower 
portion. The abdomen contains two types 
of organs, the solid ones, such as the liver, 
spleen, kidneys and pancreas, and the hol- 
low ones, the stomach, the intestines, the 
gallbladder and the urinary bladder. The 
supports of the abdominal organs are more 
or less clastic and contain blood vessels 


prime importance that the time lag or the M-hich may be so injured that fatal hemor- 
period between the incidence of the trauma rhage follows. The solid organs have a more 
and the consummation of definitive treat- or less constant size and shape that undergo 
ment be reduced to as short a time as but little variation with changes in the 
possible. This means that the speed of physiologic status of the individual. The 
transport of the casualty to a hospital or spleen becomes engorged and full after 
station where careful examination can be the ingestion of a meal, while the other 
made and treatment be directed is of solid organs vary but little, if any. 
utmost importance. There is little that the The hollow organs vary their size and 
layman can do at the site of injury except shape considerably during the normal daily 
call for an ambulance with dispatch and activities of the organism. After a meal 
inform the driver of getting the patient to the stomach will increase greatly in size as 
the hospital as soon as possible. will the small bowel when food enters its 

The mechanism of trauma to the abdo- lumen. The urinary bladder will vary 
men may be of many different types. The greatly in size and become overstretched 
most common causes are as follows: (i) under tension. When an organ is distended 
Direct blow to the abdomen by some blunt it is far more liable to injury than when it 
object such as a piece of wood or a tool is empty; consequently, abdominal injuries 
that the workman is using; (2) a fall from are more likely to produce severe damage 
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to the hollow viscera when they are sus- 
tained soon after the ingestion of food. 

Shock and hemorrhage commonly ac- 
compan}' all three types of abdominal 
trauma and may be adequately' treated by 
various measures. Hemorrhage is synony- 
mous with shock in intra-abdominal trauma, 
and therefore, operation to control it should 
not be delayed. 

When visceral injury is present the fol- 
lowing signs* may be noted: 

“ I . Marked muscle resistance is one of 
the most reliable signs of visceral injury. 
It is usually quite marked, and if progres- 
sive is almost pathognomonic. 

“ 2 . Tenderness is often exquisite. In the 
early stages, it is localized in the region of 
injury; later it becomes more difl'use due to 
peritoneal irritation by infection or blood. 

“3. Shock of variable degree; pallor, 
cold extremities, subnormal temperature, 
blood pressure and rapid pulse are almost 
invariably present, A progressive increase 
of pulse rate and fall in blood pressure 
with or without thirst, pallor and restless- 
ness indicates continued hemorrhage. The 
so-called delayed or secondary shock is 
usually due to hemorrhage and should be 
considei'ed. 

“4. Dullness in the flanks, shifting on 
changing position indicates fluid, usually 
blood, but may be gastrointestinal content 
or urine and peritoneal effusion. 

“5. Obliteration of liver dullness indi- 
cates pneumoperitoneum (free gas) and is 
due to perforation of the gastrointestinal 
tract. After several hours it may be due 
to gas elaborated by the bacteria causing 
the peritonitis. 

"6. Blood in the vomitus or stool sug- 
gests gastrointestinal injury; blood in the 
urine indicates injury to the urinary tract. 

“7. Peristalsis will usually be absent 
when the abdomen is auscultated. In the 
presence of intraperitoneal inflammation, 
there is reflex atony of the bowel in the 
effort to avoid movement and dissemina- 
tion of the irritating material until locali- 
zation can be completed by adherence 

* The Cyclopedia of Medicine, Surgery and Special- 
ties; Volume 1 — page 25, W. Emory Burnett, M.D. 


about the area. The presence of food or 
laxatives, however, tends to produce peri- 
stalsis in spite of the normal quieting 
influence. 

“8. The hemoglobin and red count 
usually do not show definite decrease in 
the first hour or two even though there is 
considerable hemorrhage because all parts 
of the blood are lost in equal proportions. 
However, the blood loss is rapidly rebuilt 
in total volume by absorption of fluid from 
the tissues, the gastrointestinal tract and 
from the intravenous administration of 
fluid at such times. This will produce a 
dilution of the remaining blood and the 
disproportion will show in decreased hemo- 
globin and red blood cells when a count is 
repeated in 2 or 3 hours. On the contrary, 
the white blood cells usually show an early 
marked increase both in the total count, in 
the percentage of polymoiphonuclears and 
in proportion of immature cells. Hemor- 
rhage may produce an excessive response of 
this sort to 30,000 or even above.” 

MANAGEMENT 

When a patient has received an injury 
to the trunk, as often as not, there is little 
to guide the surgeon in the matter of ex- 
ternal bruising. The problem confronting 
the surgeon is to decide and decide as 
quickly as possible whether or not the pa- 
tient has sustained an intraperitoneal or 
intra-abdominal lesion. This is often a 
difficult matter, particularly since the pa- 
tient with trauma to the abdomen is suffer- 
ing from shock when first seen. 

The prelude to the examination of an 
injury to the abdomen is to inquire of the 
patient, if he is able to comprehend and 
respond, as to the mechanism of the in- 
jury. Has he vomited since the accident? 
Did the vomitus contain blood; if so, it is 
more definite evidence of gastric injury. 
Has the patient passed urine since the 
accident, and was there any blood in the 
urine? Has there been any passage of blood 
from the rectum? Of what does the patient 
complain? Ask the patient to point with 
one finger where the pain is most acute 
and mark this location. Often the patient 
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may accurately locate the site of a perfo- 
ration. Pain is important if localized and 
persistent. 

Note and record the patient’s tempera- 
ture, the rate of the pulse, its quality and 
volume, respirations, and the blood pres- 
sure. Check and record the pulse, its 
quality, and blood pressure everjf fifteen 
minutes. A blood eount including red cell 
count and white cell count, and estimation 
of hemoglobin should be made immediately, 
recorded and repeated every hour. 

If the patient is able to urinate, a urin- 
alysis should be made particularly checking 
for the presence of blood. If the patient is 
unable to urinate, catheterization should 
be resorted to with the caution not to use 
force and add more trauma if a ruptured 
urethra is suspected. 

Roentgenograms showing the entire ab- 
domen, including the pelvis and lower 
chest should be taken. In some cases it is 
well to take lateral views to look for areas 
of free gas in the abdomen. 

On phjfsical e.\'amination careful inspec- 
tion should be made to notice any external 
evidence of injury such as swelling, abra- 
sions, areas of redness or discoloration of 
bruising to determine if any fractures are 
present about the pelvis, spine or ribs; by 
palpation of the abdomen to determine if 
there are any local points of tenderness or 
muscular resistance. Areas of dullness or 
tympany should be noted and such areas 
marked with a pencil for checking at sub- 
sequent examinations. 

The shock, when present, should be 
promptly treated. Body heat should be 
conserved; the foot of the bed may be ele- 
vated 12 to 15 inches; 500 cc. to 1,000 cc. 
of plasma when available should be given 
intravenously; and the judicious use of 500 
to 1000 cc. of 5 per cent glucose in normal 
saline considered. 

If after the above the extent of intra- 
abdominal injury is not evident, the pa- 
tient should be put to bed for observation. 
Repeated examinations should be made at 
least every thirty minutes until a positive 
diagnosis or decision is reached. Do not 
give anj'thing by mouth. While we appre- 


ciate the value of the relief of pain in com- 
bating shock, it is advisable to avoid 
sedative drugs, such as morphine, during 
the observation period as they tend to 
mask important symptoms. 

The surgeon should make a positive 
diagnosis of intra-abdominal injury within 
less than six hours from the time of the 
accident, preferably within two to four 
hours if possible. A patient operated on 
within six hours, as a rule, has a good 
chance for recovery; after six hours the 
chance of recovery greatly diminishes. 

In perforating wounds of the abdomen, 
such as gunshot or stab wounds, it is ap- 
parent that the abdominal wall has been 
pierced so that immediate operation to 
repair the defects should be performed. 
This type of injury is usually evident and 
need cause no delay in making a diagnosis 
and deciding the treatment. 

In selecting an anesthetic, preference is 
given to nitrous oxide, cyclopropane or 
ethylene preceded by one or two injections 
of morphine-scopolamine, depending on the 
available time before operation is begun. 
We have found the use of curare (into- 
costrin) intravenously just preceding and 
during the Inhalation anesthesia of ma- 
terial aid in providing desirable relaxation. 

Squeezing injuries to the abdomen may 
result in injurj"^ to the hollow organs, such 
as the gastrointestinal tract or urinary 
bladder; may rupture blood vessels causing 
dangerous hemorrhage, and in addition 
may produce fractures or lacerations of the 
solid structures such as the liver, spleen, 
kidnej's or pancreas. 

Injuries to the liver and spleen may be 
treated conservatively if one can be reason- 
ably sure that the patient is not developing 
a serious hemorrhage. With evidence of 
internal hemorrhage it is essential to open 
the abdomen and control the source of the 
bleeding. In addition to the usual signs of 
hemorrhage one should look for referred 
pain to the left shoulder (Kehr’s sign) 
which is frequently present when blood is 
in contact with the undersurface of the 
diaphragm. Another valuable maneuver is 
the application of Saegessei'’s sign, apply- 



Voi,. LXXII, No. 6 


Metz et al. — Lesions of Abdomen American Journal of Surgery SZQ 


ing deep finger-point pressure between the 
sternomastoid and the scalenus medius on 
the left side. If positive in the case of a 
ruptured spleen, even in cases of intra- 
capsular hemorrhage the pressure elicits 
violent pain. 

A ruptured spleen may be safely re- 
moved with no subsequent ill after-effects. 
We have never tried to suture the spleen 
but have removed it when necessary. 

Injuries to the liver can best be managed 
by resorting to suturing or using a simple 
gauze pack or using omentum. The use 
of fibrin foam and thrombin or gelatine 
sponge have also been recommended to 
control bleeding effective!}^ from small 
lacerations of the liver, spleen and kidnej^s. 

Lacerations of the stomach and intestine 
should be closed; in the case of the intes- 
tines the openings arc closed in such a 
manner that the completed suture line is 
transverse, thus increasing the diameter of 
the lumen. If the intestine is badly dam- 
aged or deprived of blood supply by mes- 
enteric damage, resection and end-to-side 
or side-to-side anastomosis may be done. 
In the case of a rupture of a hollow viscus 
with peritoneal contamination with spillage 
of gastrointestinal content, the foreign ma- 
terial is removed bj^ suction followed by a 
liberal use of sulfathiazole and suitable 
drainage. 

In the postoperative care one may stress 
the use of penicillin intramuscularly or it 
may be added to whatever fluids are ad- 
ministered intravenously to maintain a 
proper fluid balance. Mention is also made 
of the use of the Wangensteen constant 
suction apparatus and the Miller-Abbott 
tube to relieve and combat gastric and 
intestinal distention. 

Injuries to the kidneys are fairly com- 
mon complications of abdominal trauma 
and are best treated in a conservative way. 
Hematuria, the most prominent symptom 
in renal injuries, is usually present from 
the onset and may persist for one to two 
weeks. Associated with the hematuria is 
pain in the back which increases in severity 
so as to require sedatives. There is also a 
moderate degree of shock present in most 


cases. A careful check on the blood pressure 
at Intervals of one to two hours, as a rule, 
will give an indication as to the extent and 
severity of the injury. It is also important 
to keep a close observation on the blood 
pressure. If the patient’s general condition 
goes along in a satisfactory manner, con- 
servative and supportive management is 
indicated, although the use of drainage in 
the loin ma}'^ be necessar^'^ later. If the 
patient’s condition appears critical, it may 
be necessary to explore the kidney area so 
as to control hemorrhage and institute 
drainage. In some cases it is necessary to 
do a prompt nephrectomj^ or resort to a 
pack. 

A rupture of the bladder can be antici- 
pated in injuries about the pelvis, espe- 
ciall}^ if fracture is present. The urine 
should be examined for presence of blood. 
Additional investigation should be made 
b}^ injecting a known amount of solution 
into the bladder and by being able to with- 
draw a like amount. If evidence of rupture 
is found, prompt repair is necessary. 

SUMMARY 

The following points should be observed : 

1. Prompt transportation of the injured 
to a hospital or station where definite treat- 
ment may be executed. 

2. Careful history as to mechanism and 
severity of injury. 

3. Examination of the injured with 
making of records and prompt laboratory 
procedures. Repeated examinations at fre- 
quent intervals until a surgical opinion has 
been reached. 

4. Prompt use of measures to combat 
shock and control hemorrhage; operation 
when indicated within the first six hours if 
possible. It is better to operate in cases 
which present indefinite and obscure find- 
ing with a possibility of serious abdominal 
injury, than to consider conservative ob- 
servation too long. 

5. Chemotherapy with the use of sulfa 
drugs and penicillin to combat infection. 

6. Judicious use of methods to maintain 
a proper fluid balance and to combat dis- 
tention postoperativel3\ 
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I N the ]>ast two decades four major con- 
tributions to the field of surgery were 
applied to the treatment of acute ap- 
pendicitis. These were: (i) intragastric suc- 
tion, (2) intravenous Iluids, (3) whole blood 
and plasma transfusions, and (4) chemo 
and antibiotic therapy. The fact that these 


STATISTICAL SURVRY 

This review includes an analysis of 5,543 
patients with acute appendicitis treated at 
the Cook County Mospital. The care of 
these patients is largely entrusted to surgi- 
cal interns and residents. The patients 
come from an indigent population who 
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improvements came consecutively rather 
than concurrently permits us to evaluate 
their efl'ects upon the treatment of ap- 
pendicitis, together with other principles 
less Innucnccd by time. For this ptirposc 
we liaAT selected three representative 
periods in the history of the Cook County 
Hospital: (i) patients treated between 1928 
and 1932 to whom intravenous fluids and 
intragastric suction were available; (2) pa- 
tients treated during 1937 and 1938 when 
the use of blood was made available by the 
establishment of a blood bank; and (3) 
patients treated during 1944 and 1945 who 
were given sulfonamide and/or penicillin 
in addition to other adjuvant therapy. The 
first two groups of patients w-ere first re- 
ported by one of us (K. A. M.) in an earlier 
report^ but they will be utilized as a basis 
of comparison for more recent methods of 
treatment. 


resort to self-medication and treatment for 
many hours or days before reporting to a 
hospital. The results, therefore, can never 
equal those reported by private institu- 
tions. Furthermore, war-time prosperity 
has caused a marked decline in the number 
of patients. 

Moktalitv R.-vte. In Table i this ma- 
terial is divided according to a classifica- 
tion which we consider important, both 
from the point of treatment and progno- 
sis: acute appendicitis iinthout perforation, 
acute appendicitis ivitb perforation, and 
acute appendicitis with abscess. Between 
1928 and 1932, 1,857 patients with acute 
appendicitis without perforation were 
treated by appendectomy with a mortality 
of i.Kpcr cent. During 5937 and 1938, 
1,585 such patients were treated with a 
mortality rate of 0.39 per cent. During 
1944 and 1945, the number of such pa- 
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tients was 281 and the mortality rate 0.78 
, per cent. 

During the period from 1928 to 1932, 
519 patients with acute appendicitis with 
perforation were admitted and the mor- 
tality rate in this group averaged 26.4 per 
cent. During 1937 and 1938, 262 such cases 
were admitted and the mortality rate was 
23.3 per cent. In 1944 and 1945, 136 pa- 
tients with acute perforative appendicitis 
were admitted with a mortality rate of 
13.9 per cent. 

In 481 patients with acute appendiceal 
abscess during the years 1938 and 1932, 
the mortality rate was 12.2 per cent. In 249 
such .patients admitted in 1937 and 1938, 
the mortality rate was 6.8 per cent. For 
seventy-five such patients admitted during 
1944 and 1945, the mortality rate was 3.3 
per cent. 

Comparing the over-all mortality rate 
for all three types of cases treated during 
each period, we found that in 2,857 pa- 
tients treated during the 1928 and 1932 
period, the mortality rate was 7.6 per cent; 
for 2,094 patients treated between 1937 
and 1938, the mortality rate was 3.9 per 
cent; of 592 patients of all three types of 
appendicitis treated during 1944 and 1945, 
the mortality rate was 4.3 per cent. The 
latter figure requires interpretation because 
the census of patients with acute non- 
perforative appendicitis showed a far 
greater decrease than did the other two 
more serious types of appendicitis. 

Influence oj Surgical Iritervention in Pa- 
ticiits u'itb an Aculc Appendiceal Abscess, 
Table ii represents a more detailed analy- 
sis of cases of acute appendiceal abscess 
treated with and without operation. There 
were 346 such patients treated by removal 
of the appendix and/or drainage of the 
abscess during the two periods, 1928-1932 
and 1937-1938, with a resultant mortality 
rate of 18 per cent. During the same periods 
284 patients were treated conservatively 
(Ochsner regimen) and the mortality rate 
was 4.2 per cent. 

During the years 1944-1945, twelve pa- 
tients with an acutc appendiceal abscess 


were operated upon with a mortality rate 
of 8.5 per cent; in sixty-three patients who 
were not operated upon the mortality rate 
was 3. 1 per cent. 


Tahle II 

INFLUENCE OF SUUGERY UPON MOUTALITV K.ATE OF 
rATIE.NTS WITH AN ACUTE Ari’ENDICEAL ABSCESS 
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Influence of Incisio7\ upon Mortality Rate. 
The incisions employed for appendectomy 
in these patients were usually of three 
general types with slight modifications: 
McBurney, right rectus, and mid-line or 
paramedian. The latter incision was used 
when the diagnosis was in considerable 
doubt. For this particular analysis the 
cases surveyed were placed into two groups 
as indicated in Table 111. 

The McBurney incision was employed 
in 69 per cent and 87.9 per cent of the 
cases in the early and more recent periods, 
respectively. Simultaneously the use of the 
right rectus incision declined from 29.2 per 
cent to 1 i.o per cent. The use of the mid- 
line incision remained about the same for 
both periods. 

The comparison of the mortality rate 
with each of the three types of incisions 
during a given period was as follows. Dur- 
ing the 1928-1932 and 1937-1938 periods 
the McBurney incision showed a mortality 
rate of 19.2 per cent in patients with ap- 
pendiceal peritonitis, the right rectus in- 
cision was associated with a mortality rate 
of 23.3 per cent and the mid-line incision 
with a mortality rate of 45.5 per cent. 
During the more recent era (1944-1945) 
the McBurney incision revealed a mor- 
tality rate of 3.4 per cent, the right rectus 
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Table iv 

INFLUENCE OF DUAINAGE UPON THE MORTALITY RATE OF ACUTE APPENDICITIS. PERITONEAL DRAIN- 
AGE WAS ASSOCIATED WITH THE HIGHEST MORTALITY RATE; DRAINAGE OF THE WOUND PRO- 
DUCED A MORTALITY RATE SLIGHTLY LESS THAN NO DRAINAGE AT ALL, BUT THE INCIDENCE 
OF WOUND INFECTION WAS LESS. CHEMOTHERAPY HAS NOT ALTERED THIS TREND. 





1928-32 1928-32 1928-32 1928-32 

1937-38 l944-<5 1937-38 1944-45 1937-38 1944-45 1937-38 1944-45 


in forty-six cases during this period and ^Yithout appendectomy was done in only 
the operation was completed by insertion three patients with a death in one. Ap- 
of a drain without appendectomy; this pro- pendectomy with insertion of a drain down 
cedure carried with it a mortality rate of to the sutured peritoneum was executed in 
28.9 per cent. During this same early period eighty-six patients with an attendant mor- 
appendectomy for appendiceal peritonitis tality rate of 3.5 per cent, 
was performed and a drain was placed InJluejice oj Chemolberapy upon Compli- 
doum to but not through the peritoneum cations of Acute Appendicitis. During the 
and this resulted in a mortality rate of years 1944 and 1945 it was routine practice 
1 5.4 per cent. with our surgical house staff to employ sul- 

During Period b (1944-1945) appendec- fonamides intraperitoneally in the wound, 
tomy with peritoneal drainage was done in and parenterally when a postoperative 
only fourteen patients and proved to have peritonitis was apparent. Sulfanilamide 
a mortality rate of 21.4 per cent. Appendec- crystals were used locally, sodium sulfa- 
tomy without peritoneal drainage was per- thiazole given intravenously was the choice 
formed in 422 patients with a 4 per cent for parenteral use. Penicillin was also used 
mortality rate. Drainage of an abscess in a limited number of patients but these 
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Fig. I. The anesthetic of choice in the treatment of acute appendicitis. 
Fig. 2. Tlic incision of clioicc in the treatment of acute appendicitis. 


were the more severe cases of generalized 
peritonitis and probably cannot be used 
for purposes of analysis. 

Purulent wound infections were seen in 
120 of the 592 patients treated with sulfa 
drugs; specificallj', sulfanilamide was placed 
into the wound of sixty-nine of these pa- 
tients. In eighty of the patients with wound 
infection a drain was not placed either into 
the wound or the abdominal cavity whereas 
in the remaining forty wound infections a 
drain was used, most frequently down to 
the sutured peritoneum. 

In spite of intensive chemotherapy, ab- 
scesses were still encountered as a compli- 
cation. These were pelvic in eight patients, 
sub-hepatic in four and intra-abdominal 
in two. 

Wound evisceration occurred in three 
patients operated upon during 1944 and 
1945. One of these occurred through a 
McBurney incision, one through a right 
rectus, and the third through a right par- 
amedian. The latter patient expired. 

Remaining complications consisted of a 
massive atalectasis in two patients and a 
so-called postoperative pneumonia in eight. 

OPERATIVE PRINCIPLES 

Choice oj Anesthetic. The ideal anes- 
thetic agent for an appendectomy per- 


formed in the presence of acute inflam- 
mation would be one which disturbs the 
patient’s immunologic processes the least, 
produces maximal relaxation, has a quiet- 
ing efi'ect upon the motility of the gastro- 
intestinal tract and introduces the fewest 
postoperative complications. We believe 
that spinal anesthesia fulfills these criteria 
the best. We believe that a conscious pa- 
tient is less apt to aspirate gastric content. 
Convulsions not infrequently seen under 
inhalation anesthesia of septic patients is 
less apt to occur under spinal anesthesia. 
In the very young and the very old it maj^ 
be necessar}’- to substitute general anes- 
thesia, but even here induction with intra- 
A^enous sodium pentothal is a Avorth Avhile 
adjuAmnt. We haAm found the intrathecal 
introduction of noAmcaine or metycaine in 
doses averaging i mg. per pound of body 
AA^eight (up to 150 mg.) produces appro.xi- 
mately sixty and ninety minutes of anes- 
thesia, respectively. This is giA'^en in the 
lateral recumbent position (Fig. i) usually 
at the leA'^el of the third lumbar interspace. 
The total amount of drug is usually diluted 
up to 3 cc. Avith cerebrospinal fluid. To 
procure a satisfactory level of anesthesia 
the patient is placed in slight Trendelen- 
burg position until the desired IcA’^el is 
reached. Inasmuch as pain sensation re- 



VoL. LXXII, No. 6 


Meyer et al. — Acute Appendicitis AmerJc.'.n Journal of Si.rgcr>’ 835 





Fig. 3- The m-inagcment of the meso-appendix and base of the appendix. 

Fig. 4. Method of purse-string suture less important than the use of a permanent suture material for that 

purpose. 

Fig. 5. Chemical cauterization of the severed appendiceal stump. 

Fig. 6. Inversion of the base of the appendix — a “must.” 


turns long before motor sensation, the oper- 
ation can frequently be continued under 
intravenous sodium pentothal should the 
“spinal” anesthetic time be exceeded. 
Choice oj 'Incision. The McBurney- 
McArthur muscle splitting incision has 
quite arbitrarily been favored. (Fig, 2.) 
This incision was employed in 87.9 per 
cent of the cases since 1937 by our resident 
stall' and in private practice it has prob- 
ably been even more popular. We consider 
the following to be the advantages of this 
incision: (i) The appendectomy can be 


carried out with a minimal of peritoneal 
soilage. (2) There is less destruction of 
nerves and blood vessels than in the right 
rectus or battle-door incision. (3) This in- 
cision is more apt to place one directly 
over the appendix if it is made \Yith the 
point of maximal tenderness in mind. (4) 
If the appendix is retrocecal, lateral exten- 
sion of the incision will expose the lateral 
posterior wall of the cecum whereas up- 
ward extension of the battle incision would 
tend to be medial to the site of the patho- 
logical condition. (5) If the disorder lies 



Dccembek, 1946 


836 Amcncan Journal of Surgery McyCr Ct al. ^AcUtC AppeildicitlS 


within the pelvis, Wier’s extension (Fig. 2) 
into and along the lateral edge of the rectus 
provides adequate exposure. (6) It is asso- 
ciated with a lower incidence of postopera- 
tive hernia because of its anatomical nature. 

Management oj Meso-appe7\dix. Mass 
ligation of the mesenter}' of the appendix 
was discouraged. McNealy has reported 
how such mass ligation distorts the ileo- 
cecal juncture and predisposes to subse- 
quent obstruction of the terminal ileum. 
In acute appendicitis the mesentery is fre- 
quently indurated, friable and edematous, 
and reliance upon a single ligature is 
fraught with danger of subsequent hemor- 
rhage. We believe further that sutures 
such as silk or cotton are apt to cut through 
this type of mesentery and, therefore, 
prefer fine chromic catgut as a series of 
interrupted ligatures for this purpose. 

(Fig. 3 -) 

Management oJ the Appendiceal Stump. 
Although every method of dealing with the 
base of the appendix is open to some theo- 
retical objection, we have found the follow- 
ing principles to bear the test of experience. 
We believe in ligating the base of the ap- 
pendix ivithout application of a crushing 
instrument (Fig. 3) ; this avoids the danger 
of spillage and at the same time the danger 
of a slough due to pressure necrosis. The 
divided appendiceal stump is cauterized 
with phenol (iodine or electrocautery are 
equally acceptable). We haA^e learned to 
consider inversion of the stump an obliga- 
tory part of the procedure. (Fig. 6.) It is 
the only way we know of preventing fatal 
fecal peritonitis due to a “blow-out.” This 
we ha\'e witnessed time and again at 
necropsy following appendectomies for 
“interval” as well as acute appendecto- 
mies. The inversion should be carried out 
with a purse-string suture of some perma- 
nent material as advocated by Richter. 
(Fig. 4.) The exact modification of the 
purse-string suture that the individual 
operator wishes to use, we believe is un- 
important, but that the material be a 
permanent one we are of the opinion is 
important. Whether the base of the cecum 


is involved should not be a criterion, for 
then the operator should be placing his 
sutures far enough out into the cecum so 
that they are anchored to viable tissues. 
Finally, some form of peritonealization 
should be carried out (Fig. 7) whether it 
be by simply bringing over an ileocecal 
fat pad or a series of seromuscular sutures 
of the cecum. This will do much to pre- 
vent mechanical bowel obstruction from 
adhesions. 

Dramage. The insertion of drains into 
the peritoneum is based upon the fallacious 
belief that such foreign bodies will siphon 
away exudate. Actually, within a matter 
of hours drains are so well walled off b}^ 
fibrinous exudate that their function is 
soon lost, and instead of a drain we are 
left with a plug. We have long believed 
and have taught that the outcome of the 
operation was dependent more upon the 
degree of peritonitis than upon the type 
and number of drains inserted into the ab- 
domen. Accordingly we have discouraged 
its use. 

Drainage of the wound is a different 
matter. (Fig. 8.) Here extensive soilage is 
very prone to occur and the defense mecha- 
nisms are overbalanced by rather favorable 
culture media provided by e.xtravasated 
blood, serum, fat and catgut sutures. 
Wound infections are, therefore, a fre- 
quent complication and it still appears 
that the most effect prophylaxis to that is 
a small drain inserted down to the sutured 
peritoneum. (Fig. 8.) Such a drain can be 
removed at the time the sutures are re- 
moved and does not delay con^'alescence. 

Local Chemotherapy. The majority of 
the patients were treated in 1944 and 1945 
by the application of varying amounts of 
sulfanilamide into the ileocecal area, the 
wound, and into the general peritoneal 
cavity when operative conditions per- 
mitted. Inasmuch as this was almost 
alwaj'S supplemented by subsequent par- 
enteral chemotherapy, it is difficult to 
appraise the value of its local use. How- 
ever, it is difficult to consider 5 or 10 Gm. 
of sulfanilamide, locally applied, as self- 
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sufliclent. Furthermore, in view of the 
inactivation of sulfanilamide by purulent 
exudate, the actual value of intraperitoneal 
and wound application is questionable. For 
this reason it might be well to use penicillin 
intraperitoneally because exudate does not 
alTect it and a single dose will provide blood 
le^•els for five to six hours which are higher 
than equivalent doses given intravenously 
or intramuscularly.- However, the intra- 
peritoneal use of penicillin awaits further 
experimental work. 

Suture oj (he Wound. Our method of 
closure of an appendectomy wound is 
identical to that used in other abdominal 
wounds. The peritoneum is closed with fine 
interrupted silk on atraumatic needles. The 
internal oblique is loosely approximated 
with interrupted No. 32 stainless steel wire 
(Fig. 9) and the aponeurosis of the ex- 
ternal oblique with the same type of suture, 
again interrupted. The skin is sutured with 
interrupted sutures of silk, dermal or nylon. 

The use of permanent sutures is con- 
sidered important for several reasons. 
There is much less exudation of serum and 
polymorphonuclear leucocytes than occurs 
with catgut; this we know minimizes 
chances for purulent exudation. Most in- 
fections of the wound arc superficial to the 
aponeurosis of the external oblique or 
rectus fascia and wire sutures hold the 
tissues tight in the presence of purulent 
infection; we have rarely seen wire sutures 
extruded from a wound. In fact, on open- 
ing an occasional wound abscess we have 
been able to visualize the wire suture hold- 
ing the fascia firmly together in the midst 
of the inllammatory exudate. W ire docs 
not draw exudate through a tract as silk 
docs for it is a solitary cylinder and not a 
wick composed of several twisted strands 
thereby acquiring the power of capillary 
attraction. 

The useof permanent interrupted sutures 
further facilitates early ambulation which 
we employ wherever possible. By this we 
mean getting the patient out of bed at 
least twice on the first postopcrati^■e day 
and for increasing: time intervals thereafter. 


Periton*,’ Attic tilt rAtiJ surfAccs — 



Fig. 7. Pcriionc.'iliz.’ition of .all r:iw surfaces. 

The advantages ol this arc many and con- 
stitute an independent report-’’ but sullicc 
it to say here that patients who do not 
have a generalized peritonitis, appendiceal 
abscess or ileus are permitted ambulation 
the next day after appendectomy. Wc con- 
sider this method of wound closure essential 
for that purpose. 

Postoperative Requirements. ( 1 ) Patients 
sufi'ering from appendiceal peritonitis re- 
ceive a minimum of 3,000 cc. of parenteral 
fluids per day plus whatever additional is 
lost through intragastric suction. Part of 
this fluid intake should supply protein 
either in the form of whole blood, plasma 
or amino acids. Not more than 1,000 cc. of 
this amount of fluid should be saline unless 
there is marked losses due to suction. The 
fluid intake should be suilicient to insure 
a twenty-four-hour urine volume for the 
adult of not less than 1,000 cc. with a 
specific gravity less than 1.015. 

(2) Intragastric suction (we favor the 
Levine tube) is an important adjuvant in 
the treatment of appendiceal peritonitis. 
Its chief purpose is to prevent or decrease 
distention, its clTect is explained by the 
important observation that the bulk of 
intestinal gases comes from swallowed 
atmospheric air. Such suction is main- 
tained until signs of returned peristalsis 
is apparent as judged by active bowel 
sounds, passing of flatus, bowel move- 
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Closur-o of Vound 



Fig. 8. Insertion of a cigarette drain down to the peritoneum decreases wound infections. 
Fig. 9. Use of fine permanent sutures throughout all layers in closure of the wound. 


ments or actual demonstration of a “posi- 
tive pyloric balance” when a careful record 
of fluids taken in per os and recovered by 
suction are compared. This usually occurs 
on the third or fourth postoperative day. 
We have rarely resorted to the use of the 
Miller-Abbott tube to treat the ileus of 
appendiceal peritonitis; however, its use in 
the decompression of a mechanical obstruc- 
tion complicating an appendectomy may 
be crucial and avoid a second operation. 

(3) Chemotherapy is a routine measure 
in the treatment of appendiceal peiitonitis. 
We have utilized either sodium sulfathia- 
zole or sodium sulfadiazine Intravenously. 
To maintain a blood level between 8 and 
12 mg. per cent from 2}-i to 5 Gm. per daj^ 
are sufficient. With the use of sulfadiazine 
in preference to sulfathiazole, and careful 
attention to renal output, we have rarely 
encountered a sulfa anuria. More recentlj- 
penicillin has been niade available and it 
has been used in conjunction with sulfon- 
amide therapy rather than in place of it. 
Its effect is yet to be evaluated.^ 

(4) Oxygen inhalation, using the B.L.B. 
mask to achieve 100 per cent concentra- 
tions has been used for the more severe 
cases of peritonitis. The indications and 
benefits are manifold: the anoxemia, tach- 
ycardia, shock and bowel distention are 


all features of generalized peritonitis which 
suggest oxygen therapy. 

(5) Intravenous vitamin therapy is indi- 
cated by virtue of the depletion of vitamins 
B and C b}' such an acute febrile illness, to 
improve the metabolism of carbohydrate 
administered by vein, and to promote more 
satisfactory wound healing. 

(6) We do not administer peristaltic 
stimulants such as prostigmine, pitressin, 
pilocarpine or irritating enemas. An ileus 
is a physiological response to a peritonitis 
which will respond spontaneously as soon 
as the peritonitis is brought under control. 
The use of drugs or enemas is very much 
like whipping a tired horse, if one may 
use such a homel}'^ anology. 

(7) The treatment of the intra-abdominal 
complications of acute appendicitis cannot 
be retold here, but has been described pre- 
viously bj'^ one of us.^ These require far 
greater skill and judgment than the re- 
moval of the appendix and it is well for 
the attending surgeon to be familiar with 
these complications for we doubt that the 
era of chemotherapy will entirely prevent 
them. 

COMMENTS 

Although we have been teaching the 
principles of the treatment of acute ap- 
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pendicitis to our house staff long before 
such data as we have accumulated here 
were available, it remains to be seen 
whether our statistics justify the position 
we have taken. Let us list these principles 
again and see what experience within one 
institution has shown. 

Most important in the treatment of ap- 
pendicitis is the performance of the appen- 
dectomy prior to perforation. It is apparent 
from our own data (Table i) that the im- 
provement in the mortality rate for the 
treatment of acute non-perforated appen- 
dicitis is not statistically significant. In 
other words, if we could be certain that 
all acute appendicitis would reach us prior 
to perforation, we could assure the patient 
a mortality late well under i per cent 
without recourse to any of the modern 
therapeutic adjuncts available. Thi5; obvi- 
ously is as strong an argument for earlj^ 
appendectomy as we need. Nevertheless, 
we noted that in 1945, approximate!}^ 
40 per cent of these patients had taken 
cathartics prior to admission; and better 
than one-fourth of the appendices had 
perforated! 

The most striking improvement in the 
treatment of appendicitis has occurred in 
the treatment of appendiceal peritonitis. 
For in a period of approximately fifteen 
years the mortality rate from acute ap- 
pendicitis with perfoiation has dropped 
from 26.4 per cent to 13.9 per cent, a de- 
crease of almost one-half. Inasmuch as the 
operative technic for the removal of a 
perforated appendix is obviously the same 
as for a non-perforated appendix, the ex- 
planation for the marked improvement in 
the mortality rate of the former lies in the 
postoperative care and not surgical technic. 
Furthermore, inasmuch as the greatest im- 
provement in the treatment of appendiceal 
peritonitis occurred since 1938, when blood 
was already available to our patients, it 
would appear that the greatest factor was 
chemotherapy. The benefits of chemo- 
therapy in the treatment of appendicitis 
has adequate confirmation.®"^® 

Another teaching principle has been to 


avoid operative intervention in the patient 
with an acute appendiceal abscess based 
upon the concept that such a patient is 
localizing his inflammation well and that 
the leak from the intestinal tract will be 
sealed b}^ this means. Operation in this 
type of case may result in what has been 
well termed an “induced” peritonitis. Ana- 
lyzing the record (Table ii) one observes 
that the former mortality rate of 18 per 
cent for operated cases was reduced to 4.2 
per cent when conservative measures were 
utilized; more recently, in spite of chemo- 
therapy, the mortality rate in such cases 
operated upon was 8.5 per cent whereas 
those without surgery was 3.1 per cent. 
Presumably non-surgical intervention 
rather than chemotherapy is the answer 
to the management of the patient with an 
acute appendiceal mass. The value of this 
precept hos progressed to the point where 
cancelling the operation is advised if a mass 
becomes more definitely palpable under 
anesthesia, or simply draining the abscess 
if one is inadvertently encountered on 
opening the peritoneum. 

The McBurney-McArthur muscle split- 
ting incision has been favored for a number 
of anatomical reasons. Both in the periods 
prior to 1938 and more recently, this in- 
cision has been associated with a signifi- 
cantly lower mortality rate than any other. 
In fact we have used the maxim that the 
closer to the mid-line the appendectomy is 
performed, the higher the mortality rate. 
While it is true that right rectus and mid- 
line incisions are utilized more often when 
the diagnosis is in doubt, yet this alone 
cannot account for a recent mortality rate 
with the McBurney-McArthur incision 
approximately one-fourth of either of the 
other two. If one remembers that one can 
extend this incision medially to achieve the 
advantages of the right rectus incision, 
then certainly there remains little advant- 
age in exposing a patient to the increased 
mortality risk. 

Although we have presented other evi- 
dence discouraging the use of intraperito- 
neal drains, undoubtedly its influence upon 
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the mortality rate will be the most con- 
vincing. Here we found, in every period 
studied, the highest mortality rate for pa- 
tients with peritoneal drains, considerabl}’’ 
lower mortality rates for those not drained, 
and still lower mortalit}^ rates for those 
with a drain placed down to the sutured 
peritoneum. We acknowledge the greater 
tendency to place peritoneal drains in pa- 
tients with the more severe grades of per- 
itonitis, but in 1944 and 1945 the majority 
of the patients with appendiceal peritonitis 
did not har^e intraperitoneal drains and 
their was a marked lowering of the mor- 
talitjf rate whereas the few who did have 
such drains inserted showed little improve- 
ment in the mortality rate. The value of 
inserting drains into the wound (not the 
abdominal cavity) is further attested by 
the fact that two-thirds of the patients 
with wound infections did not have wound 
drainage. 


SUMMARY* 

r. The mortality rate for the removal of 
acute non-perforated appendices was well 
under i per cent, without significant im- 
provement in recent years. 

2. A lowering of the mortality rate from 
26.4 per cent to 13.9 per cent has occurred 
in the treatment of acute perforated ap- 
pendices with appendiceal peritonitis; this 
is attributed chiefly to chemotherapy. 

3. The greatest improvement in the 
treatment of acute appendiceal abscesses 
occurred from non-operative intervention. 

4. The McBurney-McArthur muscle- 
splitting incision is associated with the 
Imyest mortality rate; the closer the in- 
cision is made to the mid-line, the higher 
the mortality rate. 

5. Appendectomy with drainage of the 

* In a recentt3- completed series of loS p.atients 
operated upon for acute suppurative appendicitis and 
treated propliylacticallj' with penicillin at the Cook 
Countj- Hospital, Drs. Griffin, Silverstein, Hardt and 
Seed“ report onlj- one death. This represented a 
marked improvement over a 4 per cent mortalitj' rate 
reported bj- them for all patients operated upon. Our 
statistics included all cases, both operated and non- 
operated. The latter tj-pe is frequentlj- moribund on 
admission and matcriallj- affects the mortalitv rate. 


peritoneal cavity was associated with the 
highest mortality rate. 

6. Appendectomy without drainage of 
the peritoneal cavit}'^ showed a much lower 
mortality rate than similar cases which 
were drained. 

7. Appendectom}^ with drainage of the 
wound (usuallj'^ for a perforated appendi.v) 
showed a mortality rate slightly lower than 
appendectomy without drainage but a 
much lower incidence of wound infections. 

8. The surgical principles thought to be 
of value in the treatment of acute appen- 
dicitis are discussed in full detail. 
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ROCHESTER, 

I N any consideration of congenital le- 
sions it should be remembered that 
anomalies tend to be multiple, and when 
one is found thorough search should be 
made for others which may be more serious. 
In 15 per cent of all types of congenital 
malformations multiple major defects exist 
which are not amenable to surgical treat- 
ment and the prognosis is hopeless." The 
majority of serious maladies of early in- 
fancy are due to mechanical lesions or 
congenital lesions of a mechanical nature 
rather than any histopathologic alteration 
such as neoplasia or a primary inflamma- 
tory process. 

The following discussion omits many con- 
genital lesions of the abdomen as they do 
not constitute an acute surgical condition. 

CONGENITAL HYPERTROPHIC 
PYLORIC STENOSIS 

Congenital hypertrophic pyloric stenosis 
is the most common acute surgical condi- 
tion of the newborn. The cause of this in- 
teresting disease still remains unknown; 
however, there seems to be an hereditary 
factor as it occasionally occurs among two 
or more members of the same family. The 
ratio of males to females affected is 4:1. 
There is hj'pertrophy of the circular muscle 
of the pylorus with an actual increase in 
the number of muscle fibers. This pyloric 
musculature is of variable size, but it usu- 
ally forms a smooth, bulbous mass about 2 
by 1.5 cm. The stenosis is caused by the 
large, firm, unyielding mass of muscle 
compressing the mucosa and greatly de- 
ereasing the lumen in this region. 

Symptoms. Vomiting usually begins 
when the infant is about two weeks old, 
seldom before. It begins graduallv but soon 
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becomes forceful and projectile and occurs 
after most feedings. As the obstruction is 
above the papilla of Vater, the vomitus 
does not contain bile. This is important in 
differentiating other obstiuctive lesions. 
The child usually is not seen until four to 
six weeks of age. By then the amount of 
stool has decreased, and with continued de- 
crease of fluid and caloric intake, there are 
loss of weight and dehydration. Wrinkling 
of the skin and loss of elasticity may 
be marked. Electrolytic imbalance may 
quickly supervene with alkalosis leading to 
tetany. 

Physical A small mass almost 

always can be palpated in the right upper 
quadrant when the abdomen is relaxed. Re- 
laxation can be produced by laying the 
baby on his abdomen and gently palpating 
with the hand under the infant. Feeding 
the baby often will relax the abdomen and 
there is usually a brief period of relaxation 
immediately after vomiting. 

Roentgenologic examination reveals a 
large, gas filled stomach with little gas in 
the intestine. It is most rare that barium 
studies are indicated. 

DiffereiUial diag^tosis. Congenital hy- 
pertrophic pyloric stenosis must be differ- 
entiated from pylorospasm in which the 
vomiting tends to occur in spells and is not 
progressive. There is often associated hy- 
pertonicity with pylorospasm and the 
symptoms can be relieved by atropine. 
Unsuitable formulas that are too large or 
too concentrated may cause postprandial 
regurgitation, which may be confused with 
pyloric stenosis. 

Stenosis or atresia of the duodenum or 
intestine usually produces emesis very soon 
after birth. The vomitus in such cases 
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usually contains bile. Atresia or stenosis 
of the esophagus may be associated with 
tracheoesophageal fistula with resulting re- 
spiratory complications. 

Incomplete rotation of the intestine, 
which obstructs usually at the duodenum 
below the papilla of Vater, produces vomit- 
ing within the first twentj'^-four to forty- 
eight hours after birth. The vomitus 
contains bile. 

Intracranial hemorrhage or traumatic 
injury occurring at birth or later may cause 
emesis but this is not necessarii}^ associated 
with feeding and occurs at irregular inter- 
vals. Other neurologic signs usually are 
present to aid the differentiation. 

Treatment. Although congenital hyper- 
trophic pyloric stenosis is an acute surgical 
condition, operation should be delayed 
until the child’s nutritional and electrolytic 
state is improved as much as possible. This 
often takes two or three days but the time 
is well spent. Glucose should be given in- 
travenously in f per cent or lo per cent 
concentration, lo cc. per pound of bodj^ 
weight being given twice daily, and physi- 
ologic saline solution should be given by 
hypodermoclysis in amounts up to 15 cc. 
per pound of weight. Thickened feedings 
should be given during this preparatory 
period. Atropine may be used, but is of 
questionable value. 

Technic. Anesthesia should be suffi- 
cient so that the abdomen is relaxed during 
the entire operation. Drop ether is the 
anesthetic agent of choice and affords re- 
laxation with a good margin of safety. 

Through a right rectus incision the py- 
loric region is exposed and the bulbous 
mass is held between the thumb and index 
finger. A longitudinal incision is made 
through the muscle on the anterior surface 
down to the mucosa. The muscle then is 
separated more with a small hemostat until 
the mucosa bulges between the cut edges 
of the muscle. When the muscle is incised 
it should be done ufith great care as the 
muscle at the distal or duodenal end of the 
bulbous mass very abruptly thins out and 
consequently the duodenal mucosa can be 


entered ver}'^ easily. If the mucosa is in- 
cised it should be closed and covered with 
a piece of omentum. 

Closure of the abdomen should be done 
accuratel}^ and carefull3^ The tissues often 
are like spider web and not much stronger. 
Disruption can occur even two or more 
weeks after closure. It is best to use fine 
interrupted sutures and several through- 
and-through retention sutures passing 
through the skin, muscle and peritoneum. 

Postoperative care. The child may be 
fed soon after consciousness is regained. 
One ounce (30 cc.) of fluid should be given 
everj^ two hours starting with water for 
four or five feedings and half-strength 
formula for four or five feedings; the 
strength and amount of formula then 
should be increased gradual^ so that the 
full formula is fed about forty-eight or 
sixty hours after operation. 

In addition to these feedings it is best to 
give fluids parenterally for the first two or 
three da3^s so that the child receives an 
over-all total of 3 ounces (90 cc.) of fluid 
for each pound of weight. 

The relationship between fluid exchange 
and e.xtracellular fluid in an infant weighing 
7 kg. compared to an adult weighing 70 kg. 
is pictured in figure i, taken from Gamble.^ 
The relatively larger surface area of an 
infant prescribes a basal rate of heat pro- 
duction per kilogram which is approxi- 
matefy twice as rapid as in the adult. 
Therefore, insensible water loss per kilo- 
gram is twice as large. Adinimal water ex- 
penditure per da3'’ by the infant is 300 cc. 
and b3f the adult is approximate^'^ i ,400 cc. 
Extreme deh3'dration thus can quickl}' de- 
velop in an infant with insufficient intake, 
especiall}' in the presence of vomiting, 
when loss of electrolytes further compli- 
cates the fluid imbalance. 

Meckel’s diverticulum 

Adeckel’s diverticulum is the vestige of 
the vitelline duct, which had opened into 
the ileum. A small cord of tissue occa- 
sionall}' connects the diverticulum to the 
umbilicus and ver3' rareb’’ a fistula is 
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Fig. I. The relationship of water exchange to 
extracellular fluid in an infant weighing 7 kg. 
and an adult weighing 70 kg. The rapidity 
with which dehydration can develop in an 
infant can he seen in this diagram. Intake of 
fluid in the infant is relatively large and 
amounts to half the total c.xtracelliilar fluid- 
intake in the infant also is one-third the intake 
of an adult weighing 70 kg. (From Gamble, 

J. L. Chemical anatomy, physiology and 
pathology of extracellular fluid: a lecture 
syllabus. Harvard Medical School. 4th ed. 
Cambridge, Massachusetts, 1944. Harvard 
University Press.) 

present. Ladd and Gross “ reported six 
cases of intestinal obstruction caused by a 
band running to the umbilicus. Figure 2 
shows some of the forms in which the re- 
mains of the vitelline duct may be found. 

Meckel’s diverticulum occurs about twice 
as frequently in males as in females and 
usually arises on the antimesenteric side of 
the terminal ileum i H feet to 3 feet (46 to 
91 cm.) proximal to the ileocecal valve. It 
varies in size from inch to 5 inches (1.3 
to 13 cm.). The lining epithelium contains 
gastric mucosa in about 50 per cent of the 
cases. Occasionally, duodenal, pancreatic 
or colonic tissue can be identified. This 
heterotopia accounts for some of the symp- 
toms. Une.xplained hemorrhage from the 
intestinal tract fairly frequently is from a 
bleeding peptic ulcer occuring in a Meckel 
diverticulum. 

Symptoms resembling those of appendi- 
citis can be caused by a diverticulum which 
may become inflamed and perforate. A 
Meckel diverticulum always should be 
looked for when a normal appendix is 
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Fig. 2. Forms in which the remains of the vitel- 
line duct may be found: a, patent duct opening 
onto the abdominal wall at the umbilicus; 5 , 
tlic duct occluded at its ends so that a cyst is 
formed somewhere in its length; c, the duct 
obliterated but remaining attached to the 
umbilicus; d, the duct remaining attached to 
the umbilicus and having intestinal mucosa 
at its outer end; e, the duct obliterated and 
hanging with a free end within the abdominal 
cavity; /, the duct hanging within the ab- 
dominal cavity and forming a cyst; g, the duct 
lying within the mesentery of the small intes- 
tine, and h, the duct remaining as a small, 
patent projection from the ileum. (From 
Dixon, C. F. and Steward, J. A. Diverticulum 
with hemorrhage; omphalo-adenoma. 5 . Clin. 
North America, 12: 1025-1031, 1932.) 

found with symptoms of acute appendicitis. 
Volvulus may occur around a Meckel di- 
verticulum or the diverticulum may be- 
come twisted and infarcted. It also may be 
the leading point of an intussusception. 

Figure 3 shows a Meckel diverticulum in 
an eleven year old boy which looped around 
the root of the mesentery forming a half- 
hitch with itself and obstructing the lower 
third of the ileum. The knot was so tight 
it was difficult to untie at the time of 
necropsy. 

Treatment. If a normal appearing 
Meckel diverticulum is found which is 
small, is unattached to the abdominal wall 
or to other organs, and has an adequate 
lumen, it should not be removed. If it has 
produced symptoms and should be re- 
moved, it should be excised in such a 
manner as to leave an adequate lumen. 
This is usually accomplished by excision 
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Fig. 3. A Meckel diverticulum looped around the 
root of the mesentery and forming a Iialf-liitch 
with itself. 


with an elliptical Incision in the long axis 
of the ileum and suturing the transverse 
axis. Closure with a purse-string suture 
should not be attempted. 

If an intussusception is present an at- 
tempt should be made to reduce it. If the 
symptoms are of more than thirty-six 
hours’ duration, the intussusception should 
be fixed with interrupted sutures so that it 
cannot advance and a short-circuiting 
enterostomy or ileocolostomy should be 
carried out.” The invaginated portion then 
may slough out through the lumen of the 
intestine. The mortality rate is much 
lower if this procedure is used than if re- 
section and anastomosis are performed in 
acute cases. 

DUPLICATIONS OF THE GASTRO- 
INTESTINAL TRACT 

Duplications of the gastro-intestinal 
tract are very rare but should be remem- 
bered and recognized as they may lead to 
acute surgical complications. Inclusion 
cj'st, enteric cyst and enterogenous cyst 
are, in reality, duplications of some portion 


of the gastrointestinal tract, although they 
may not duplicate that part to which they 
arc connected or attached. Duplications of 
the gastrointestinal tract are most fre- 
quently found in the small intestine. The 
structure has one or two muscular layers 
and is lined with mucosa. At times the 
lumen communicates with the lumen of the 
gastrointestinal tract. Lewis and Thyng” 
frequently found duplications of the fetal 
mammalian alimentary tract, which nor- 
mally regress. These may represent pinched- 
off cells of the fetal intestinal tract. 
Triplication of the colon has been reported 
by Gray.® 

The duplication usually' contains clear 
fluid and is firmly adherent to the normal 
stomach, intestine or colon with no line of 
cleavage between the duplication and the 
normal organ. In removing such a struc- 
ture, it is usually necessary to resect the 
adjacent normal portion of the gastroin- 
testinal tract, as the duplication cannot be 
peeled or dissected out as can a mesenteric 
cyst, with which it may be confused. 

SyTnptoms. The symptoms are usually 
those of obstruction, which may be mild 
and repeated over a long period or may be 
acute, occurring soon after birth. The 
symptoms are caused by encroachment on 
the normal intestinal lumen by accumula- 
tion of secretions in the blind duplication. 
This enlargement may occur between the 
leaves of the mesentery and impair the 
blood supply to the normal intestine. 

Treatment. Occasionally an opening 
made between the duplication and the ad- 
jacent portion of the intestinal tract will 
adequately drain the part without later 
filling with food or intestinal contents. 
However, because of the size of the lesion, 
common blood supply, and lack of cleavage 
planes, resection of the duplication and 
adjacent gastrointestinal tract usually is 
necessary. 

Griess, Dixon, Weber and Bargen’ recently 
reported a case of complete duplication of the 
colon. The patient was a twenty-seven year 
old woman, who had been operated on else- 
where for intestinal obstruction at four years 
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Fig. 4, Diagram of roentgenogram of colon showing 
radiopaque concretion in the blind duplicated colon. 
(From Weber, H. M. and Dixon, C. F. Duplication 
of the entire large intestine (colon duplex): report of 
case. J. RomtgenoL, 56: 319-324, 1946.) 


of age and twenty-three years of age. At the 
time of tlie last obstruction the surgeon 
drained what appeared to be a cyst. Two 
vappendixes, one of which was gangrenous, 
were removed at twenty years of age. 

The patient had had symptoms of partial 
obstruction for one month before the present 
admission. Physical examination revealed a 
double infantile uterus, a vaginal septum, and 
a pelvic mass. There were two draining fistulas 
in the scar in the left lower quadrant. Roent- 
genologic examination showed a complete 
duplication of all segments of the colon, includ- 
ing the cecum and rectum. (Figs. 4 and 5.) 
Both colons seemed to be complete morpho- 
logically, but the one without external com- 
munications was filled with what appeared to 
be a fluid, calcareous material. The rectum 


with the external communication was dis- 
placed b}' the mass composed of the other 
rectum. 

At operation the patient was found to have 
congenital absence of the right kidney, two 
uteri and the double colon. The two colons 
arose from the same mesentery-. The fistulas 
were removed and a communication was made 
between the two colons by resecting 8 or 10 
inches (20 or 25 cm.) of each in the sigmoid 
region as an exteriorization operation. Later 
clamps were applied to the spurs and the 
colonic stoma w'as closed. 

IMPERFORATE ANUS 

As this symposium is limited to acute 
abdominal surgery, a complete review of 
imperforate anus will not be given. 
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It is important to determine the position 
of the blind rectal pouch, so that the 
proper surgical procedure may be decided 
on. Holding the infant head down as de- 
scribed by Wangensteen and Rice'* with 
roentgenograms taken in both the lateral 
and the anterpostcrior position is very 
helpful. Roentgenograms taken within the 
first twelve to twenty-four hours after 
birth may not be satisfactory as the colon 
may not yet contain sufficient gas. 

If there is an anal dimple which bulges 
when the infant cries, perforation of the 
separating membrane probably will estab- 
lish continuity. If repair by the perineal 
route cannot be carried out, immediate ab- 
dominal reconstruction should not be at- 
tempted. Transverse colostomj' can be 
done if there is a possibility of later pull- 
through procedure. However, it is well to 
have the stoma as near the end as possible 
because of the collection and inspissation of 
mucus in the blind loop when transverse 
colostomy is done. 

FAILURE OF INTESTINAL ROTATION 

(malrotation) 

During the embryonic development of 
the human intestine wide change in posi- 
tion takes place before the adult arrange- 
ment is obtained. In the 7.5 mm. embryo 
the umbilical loop has been formed and is 
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herniated into the umbilical cord as a result 
of intra-abdominal pressure and increased 
length of the intestine. By the time the 
embryo is 10 mm. in length the umbilical 
loop has turned about 90 degrees to the 
right, that is, counterclockwise. The in- 
crease in length and c.vlcnsion of the colon 
so that tlic cecum occupies the right lower 
abdominal quadrant may not be finished 
until the first year of extra-uterine life. 

Congenital anomalies associated with 
failure of intestinal rotation and capable 
of producing serious digestive disorders of 
a mechanical nature are known to exist. 
These anomalies may be divided into two 
groups: (i ) the group in which there is fail- 
ure of fixation of the small intestine, mak- 
ing possible volvulus of the entire mass of 
the intestine in a clockwise or counter- 
clockwise direction about the mesenteric 
pedicle and (2) the group in which there are 
persistent congenital mesenteric bands pro- 
ducing intermittent or absolute intestinal 
obstruction. 

During the development of the embr\o 
mesenteric bands have a definite normal 
function in the rotation of the intestinal 
tract. Wkakefield and Mayo'« ila^■c shown 
that the maintenance of these mesenteric 
bands after birth may produce intestina 
obstruction. (Figs. 6, 7 and SO The 
plexity of rotation can be visualized b\ 
study of the intestine of the cat. Figure 9 
shows the arrangement of the intestine an 
mesentery in the cat comparable to that o 
the human embryo before rotation begins 
within the abdominal cavity. The mesen- 
tery between the closely approximate 
segments of intestine (a and b) is the duo- 
denocolic isthmus. The mesenteric artcrj 
is on the left side of the vein and the duo- 
denum is intraperitoneal. In Figure 10 t le 
midgut has started its rotation about tie 
duodenocolic isthmus (a and b), which is 
now in the vertical axis. In figure i i t le 
final arrangement is seen, as is found m 
the normal adult human. The small aites 
tine now occupies the left side of the a 
domen and the portions indicated by a mi 
B have changed from right to left and Irom 
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Fig. 6. Congenital mesenteric bands causing duodenal obstruction in 
a woman forty-two years old. There is malrotation of the colon and 
tiic duodenum is intraperitoneal. (From Wakefield, E. G. and 
M.\yo, C. Intestinal obstruction produced by mesenteric bands, 
in association with failure of intestinal rotation. Arch. Surg., 33: 
47-67, 1936.) 


left to right respectively. The ileum now 
enters the colon from the left and the de- 
scending portion of the duodenum is dorsal 
to the colon. The superior mesenteric ar- 
tery, Avhich formerly occupied the duo- 
denocolic isthmus, now passes anterior to 
the duodenum and is on the right side of 
the vein. 

Figure 6 shows the mesenteric bands 
found in a fortj'-two year old woman who 
had had repeated attacks of abdominal pain 
and vomiting since childhood. The duo- 
denum was found to be intraperitoneal and 
angulated by traction bands. The trans- 
verse colon was found to be attached to the 
dorsal portion of the parietal peritoneum 
in the upper part of the abdomen. 

Figure 12 shows the small intestine 
twisted around an abnormally placed colon. 
The unusual length and mobility of the 


mesentery of the small intestine combined 
with the abnormal position of the colon, 
resulted in volvulus. The inset shows 
the colon in the left side of the abdo- 
men and the intraperitoneal position of the 
duodenum. 

Gardner and Hart^ reported 105 cases 
collected from the literature of anomalies 
of the intestinal tract causing obstruction. 
In eighty-eight of the 105 cases the condi- 
tion was the result of volvulus of the entire 
mesentery. Ladd and Gross“ have called 
attention to the importance of recognizing 
the obstruction of the descending duo- 
denum that usual!}' is present v'ith volvulus 
of the midgut or entire mesentery. This 
duodenal obstruction is caused by an over- 
lying cecum or a persistent mesenteric 
band. Unless this is severed, the duodenal 
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Fig. 7- MaJrotation of the colon, which occupie.s 
the left side of the abdominal cavity. There is 
a persistent congenital mesenteric band ob- 
structing the duodenum. The duodenum is 
entirely intraperitoiieal. Search always should 
be made for this congenital band after one has 
reduced a volvulus of the small intestine 
associated with malrotation of the colon. 

obstruction persists even though the volvu- 
lus has been corrected. (Fig. 7.) 

Symptoms. Many cases of incomplete 
rotation are as3m-iptomatic and may be 
found onijf incidentallj' during roentgen- 
ologic e.xamination or at the time of an 
abdominal operation. 

Sjmiptoms, if present, are those of ob- 
struction and depend on the location and 
degree of obstruction. In the majority of 
cases the infant is seen within the first two 
or three months after birth because of 
vomiting due to duodenal obstruction. The 
obstruction is usually partial and below 
the papilla of Vater so that bile is present 
in the vomitus and there is passage of stool. 

Dehydration occurs rapidly and may be 
severe. If vohmlus occurs there may be 
considerable distention from entrapped gas. 
The temperature may reach 104° to io5°f. 
from either the dehj'dration or infarction 
associated with a volvulus. 

Barium studies are usually unnecessarv 
and undesirable in acute cases because of 
the danger of aspiration into the lungs or 
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Fig. 8. ^^illrot.^tion of colon in ni.nn twenty-four 
yc.irs old. The mairolation has produced inter- 
mittent obstruction of the small bowel since 
infancy. 

inspissation in the intestine. In older 
children and adults with recurrent attacks 
of obstruction or vague abdominal sj'inp- 
toms, studies bj' barium enema and barium 
bj' mouth should be carried out. 

Ladd and Gross” cited a case of a 
twenty-one month old boj^ with sjunptoms 
of several months of recurrent attacks of 
abdominal swelling associated with vomit- 
ing or diarrhea diagnosed as celiac disease. 
In realitj^ the sjmiptoms were due to \'olvu- 
lus of the entire midgut. In their opinion all 
persons who have celiac syndrome should 
undergo barium studies to detect any 
malrotation, as surgical correction of the 
latter maj' relieve the patient’s symptoms. 

Treatment. Adequate preparation with 
fluids, electrolytes and blood if necessary 
should be carried out in all cases. A long 
right rectus incision to afford good e.xposurc 
should be made. In an infimt an obstruc- 
tion of the duodenum due to a mesenteric 
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band often will be found. This is usuallj^ 
associated with a volvulus of the entire 
mesentery. 

If the right half of the colon is not seen 
on opening the abdomen but only distended 
and probably bluish, discolored small in- 
testine, a volvulus of the midgut should be 
recognized. It is easily mistaken for a 
herniation of small intestine through a por- 
tion of mesentery. The incision should then 
be enlarged, if necessary, and the small in- 
testines delivered onto the abdomen where 
the true nature of the process can be seen. 
The volvulus is usually clockwise and 
should be unwound before the intestines 
are replaeed. The mesenteric band com- 
pressing the duodenum, which almost al- 
ways is present, should be severed, as closure 
at this time probably will result in death 
unless the band is cut. No attempt should 
be made to rotate the bowel to its normal 
position, but the right half of the colon 
should be allowed to rest in the left side of 
the abdominal cavity. The small intestine 
can then be inspected again for color and 
viability before the abdomen is closed. 

If there is any question of viability of a 
segment, 100 per cent oxygen can be ad- 
ministered and the bowel observed.^ If the 
color of the bowel definitely improves it 
should be viable. 

If the ascending colon and transverse 
colon are seen in the right upper quadrant 
on opening the abdomen, the obstruction 
probably is due to a mesenteric band be- 
tween the ascending colon and abdominal 
wall compressing the duodenum. This band 
should be cut and the cecum and ascending 
colon allowed to rest in the left side of the 
abdominal cavity with no attempt to ro- 
tate the eolon to its normal position. 

In older children and adults obstructing 
mesenteric bands are usually found in the 
region of the duodenum. (Figs. 6 and 7.) 
Occasionally a mobile cecum which has 
caused symptoms will be found lying in the 
right lower quadrant with an unattached 
mesentery. The peritoneal band between 
the hepatic flexure and the abdominal wall 
may be incised, permitting the right side 



Fig. (). Intestines of norninl cat. This is the rela- 
tive position of the human midgut before 
rotation begins, a-k is the duodenocolic 
isthmus, around which the midgut rotates. 
(From Wakefiei.d, E. G. and Mayo, C. W. 
Intestinal obstruction produced by mesenteric 
bands, in association with failure of intestinal 
rotation. Arch. Surg., 33 : iV7~^7> 

of the colon to fall to the left side of the 
abdominal cavity. If the mesentery of the 
ascending colon is normally attached, the 
mobile cecum can be secured in the right 
lower quadrant with a few interrupted 
sutures. 

CONGENITAL PERITONEAL DEFECTS 

During the normal rotation of the mid- 
gut, the peritoneum of the mesentery fuses 
with posterior and lateral abdominal struc- 
tures. Abnormal openings or rents may 
result from lack of complete fusion. Loops 
of bowel may pass through sueh an open- 
ing, forming an intra-abdominal hernia, 
which may become incarcerated. The most 
common site for a congenital rent is in the 
mesentery of the terminal ileum. (Fig. 13.) 
Occasionally there is a defect in the ascend- 
ing mesocolon. 
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Fig. II, Rotation completed. Duodenocolic isthmus now- 
reversed (b-.\). Duodenum is now retroperitoneal and the 
mesenteric artery is on the right side of the vein. (From 
W'akefieud, E, G. and Mayo, C. \Y. Intestinal obstruc- 
tion produced by mesenteric bands, in association with 
failure of intestinal rotation. Arch. Surg., 33: 47-67, 

1936.) 


Diagnosis. Intestinal atresia should be 
suspected if progressive vomiting begins 
shortly after birth. Bile almost always is 
contained in the vomitus, as atresia is rare 
above the entrance of the common duct 
into the duodenum. 

Farber^ called attention to the fact that 
the amniotic fluid swallowed by the fetus 
contains epithelial cells from the vernix, 
which can be stained and identified from 
specimens of the meconium. In cases of 
atresia these cells, of course, are absent. 

Roentgenologic examination reveals dis- 
tended intestine or stomach above the le- 
sion. Roentgenograms taken in the lateral 


position as well as with the infant held head 
down aid in determining the level of the 
atresia. Barium studies should not be nec- 
essarj". The}’- are dangerous and should not 
be attempted. 

Treatment. Cases of successful treat- 
ment are rare but the mortality rate is lOO 
per cent if atresia is untreated; therefore 
surgical intervention should be attempted. 

Parental administration of fluids, trans- 
fusion of 5 cc. of blood per pound of weight 
and an inlying gastric tube should be used 
preoperatively. If possible a side-to-side 
anastomosis should be made between the 
enlarged proximal segment and the small 



852 Amcric.in Journal of surRcry Mavo, Rcmington — Congciiital Lesions 


Dr.CEMBER, 10^6 



Fic. 12. Volvulus around a mobile right colon with malrotation of the 
midgut. Inset shows the colon on the left side of the abdomen and the 
intrapcritoncal position of the duodenum. (From McKechnie, R. E., 
n and Priestlev, J. T. Volvulus of small intestine, a report of thirty- 
seven cases. Am. J. Surg., 34; 286-291, 1936.) 


distal segment. This may be extremely 
difficult, but should be attempted even if 
the distal segment looks hopelessly small, 
as it soon acquires an adequate lumen. The 
distal segment may be distended with air 
as described by Webb and ^^^angensteen,*® 
or the anastomosis can be made over a 
small catheter which is removed just before 
the anastomosis is completed, as described 
by Ladd.® This should be done with a 
single row of fine silk using a Connell stitch. 

If the atresia is simply a diaphragm, it 
can be corrected by incising the bowel 
longitudinally, removing the membrane 
and suturing the bowel transversely, as 
described by Morton.^^ 

CONGENITAL STENOSIS OF 
THE INTESTINE 

Congenita! stenosis in the small or large 
bowel is the result of the same tjqje of arrest 


of embryonal development as is found in 
atresia, but the obstruction is not com- 
plete. Thus the narrowing may be of any 
degree. 

The symptoms and physical findings 
vary with the degree and location of the 
narrowing. In eleven of twenty-two casp 
cited b}-^ Ladd and Gross the lesion was in 
the duodenum. Persistent vomiting usually 
occurs within a few hours after birth with 
loss of weight or failure to gain. Bile may 
be absent if the narrowing is above the 
papilla of Vater. Epithelial cells may be 
found in the meconium if the obstruction 
is incomplete. 

In some cases of mild stenosis there may 
be vague digestive symptoms over a period 
of years. In one of the tiventy-two cases 
reported bj’^ Ladd and Gross the patient 
was five years of age and another patient 
was nine years of age. Figure 15 shows a 
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Fig. 13. Intra-abdominal hernia through a congenital defect in the mesentery of the 

terminal ileum. 


congenital stenosis of the duodenum found 
at necropsy in a seventy-two year old man 
who had died of intestinal obstruction. He 
had had symptoms of intermittent ob- 
struction since childhood. Barium studies 
may be helpful in questionable cases of 
longer duration, but barium must be given 
with caution. 

Treatmeiit. A short-circuiting primary 
anastomosis should be carried out. Dilata- 
tion of the stenosis with an instrument in- 
serted into the lumen above or below the 
narrowing. is unsatisfactory and should not 
be attempted. If the lesion is in the duo- 


denum below the papilla of Vater side-to- 
side duodenojejunostomy should be done 
in preference to gastrojejunostomy. 

CONGENITAL ATRESIA OF 
THE BILE DUCTS 

Congenital atresia of the bile ducts is not 
an acute surgical condition but it will be 
reviewed briefly at this time. It was long 
thought that any attempt to repair con- 
genital atresia of the bile ducts would be 
futile because of the associated cirrhosis 
and the involvement of the hepatic ducts 
in many cases. Following the work of 



854 American journ.iiorsurRcry Majo, RemingtOH — Congenital Lcsions 


DtCRMSER, lOJ*! 



y 


Piniccfi.'.-' 


Fig. 14. Partial occlusion of the tluodcniim In a 
human embryo iS mm. long. (From Nagel, 
G. ^Y. Unusual conditions in the duodenum 
and their significance (membranous obstruc- 
tion of the lumen, diverticula and carcinoma). 
Arch. Sure., 11: ■JI9-549. 1925.) 


atresia was amenable to surgical recon- 
-struction. As in the intestine, the lumina 
of the bile ducts are patent early in fetal 
life, then become filled with epithelium, 
then later again become patent. 

Jaundice is the main symptom. This is 
usually present at birth but it may not ap- 
pear for two or three weeks. Erythro- 
blastosis foetalis and syphilis should be 
ruled out. Occasionally theVc is some tend- 
ency to bleeding and for this reason vita- 
min K should be given in all cases. 

Clinically, the infant appears healthy 
and well nourished. There maj' be some 
dilTiculty with the formula because of poor 
absorption of fat, so it is well to feed a low 
fat formula until the time of operation. If 
sterile bile is obtainable from an adult 
patient with a T tube drainage, it can be 
given to the infant in the formula. There is 



I n.. { 4. C cimHlcn:*! cenosis in a man 5cvcnty*l\\n years There had 
Ntn ttf intcrnuttcni idiMruciitm since chihUuKKh (I'rom N \f;j 

G. W, I iussurI conditions in the tluixienum and tlivir .sipnific.incc imcni- 


br.snous obstruction of tfre liimvn, rlivi 
■tJo's S'). Il)2j.1 

Unimcs/ who Nttidictl m.nny c.xamples of 
the \.iri*>tis tsprs of anotnaiic.<. it was 
rv.ilt.'fd th.vt iitrt-'.ia of the Idle ducts can 
iu; ^iirttic.iUv corrected and is therefore 
v-orthv of evplor.ition. In 3“ (kt cent or 
n o[ iortv ca■•<•^ rrportexi Ity I^tdti'” the 


.-rticuln and c.itcinomab .Ari J.i. Sure., 1 1 ; 

no entergeney about this condition and it is 
best to wait until the child is four or live 
weeks old before proccediiu: with surgical 
correction. 

Atresia may exist in manv forms from 
only fine fihrous cords rcftresentini! the 
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extrabiliary ducts to atresia of onlj^ the 
distal portion of the common duct. If a por- 
tion of the common or hepatic duct is 
present, with or without a communication 
with the gallbladder, an attempt should be 
made to anastomose the duct with the 
duodenum with a single row of interrupted 
cotton sutures over a very small urethral 
catheter or vitallium tube. If a gallbladder 
is present and communicates with the 
common duct, it maybe possible to mobilize 
the gallbladder from its bed and perform 
cholecystoduodenostoniy. However, it is 
alwaj-s better to make the anastomosis 
between the duodenum and the common 
or hepatic duct rather than the gallbladder 
even though the latter may be easier to do. 

If a gallbladder is present it should first 
be opened to see if bile is present even 
though the ducts do not appear patent. 
Phvsiologic saline solution then can be in- 
jected and the ducts distended to determine 
their patency. 

umbilical EVENT'RATION (o.mphalocele) 

This congenital anomaly is due to the 
failure of part of the abdominal viscera to 
return to the abdominal cavity from the 
celomic cavity during the tenth week of 
fetal life. This failure is due to a disparity 
in size between the viscera and the ab- 
dominal cavity because of abnormally 
large intestines and liver, or retarded de- 
velopment of the abdominal wall. 

The abdominal viscera at the site of the 
defect are covered only by a translucent 
layer of peritoneum and amniotic mem- 
brane. The umbilical cord is attached to 
the apex of the sac and the umbilical vein 
and arteries course over the membrane to 
enter the abdominal wall. The defect in 
the abdominal wall is usually 4 or 5 cm. 
in diameter, but may be considerably 
larger. (Fig. 16.) The membrane composing 
the sac loses its moist, pliable character 
after a day or two, becomes shriveled and 
dry and is easily ruptured. 

Treatment. Regardless of how well an 
infant who has this anomaly may appear 
to be in the first few days of life, the infant 



will succumb to peritonitis if surgical re- 
pair is not instituted. As the membrane 
quickly drys out and there is no advantage 
in delay, operation should be performed in 
the first few hours after birth, before the 
intestinal tract becomes distended with 
food and gas. 

The skin surrounding the defect is in- 
cised close to the membrane. The umbilical 
vein and arteries are carefully observed 
and ligated below the skin level. An at- 
tempt should be made to dissect out the 
muscle and fascial layers so that the rectus 
muscles can be brought to the midline over 
the peritoneum and posterior fascia. If 
possible, the anterior fascia should be 
plicated with interrupted sutures of silk 
or cotton. If the abdominal cavity is too 
small to permit primary closure in layers, 
the skin and subcutaneous fascia should be 
undermined and then approximated over 
the intestine. Secondary closure in layers 
then can be done about a week later. 

DIAPHRAGMATIC HERNTA 

The thoracic and abdominal cavities, 
which freely communicate with each other 
in early fetal life, are later separated b}" the 
septum transversum developing ventrally 
and joining a mesodermal proliferation de- 
veloping dorsally. Striated muscle develops 
between the layer of peritoneum and pleura, 
forming the diaphragm. This development 
is complicated by openings left in the pos- 
terolateral parts of the diaphragm, which 
later become closed. Congenital diaphrag- 
matic hernias occur most frequently in this 
posterolateral region, the site of the em- 
bryonic pleuroperitoneal canal. A few 
hernias occur at the esophageal hiatus and 
still fewer in the retrosternal region. (Fig. 
17.) Hernias occurring from an arrest of 
development early in fetal life when there 
was free communication between the two 
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Fig. 17. Diaphragm seen from above, showing site of diaphragmatic hernias, both 

congenital and traumatic. 


cavities will not have a sac. If the hernia 
has a sac, the arrest of development oc- 
curred after the peritoneal and pleural 
membrane separated the two cavities. 

Diagnosis. S3TOptoms may be those of 
disturbed respiration, digestion or circula- 
tion. Dj^spnea with or without cyanosis is 
common. It majf be constant or may appear 
only when the infant is crjdng or feeding. 
The use of oxygen maj'- be necessarj^. Ex- 
amination of the thorax reveals decreased 
expansion on the affected side, a displaced 
apex beat, tjmipany or dullness depending 
on the underlying viscera and absent 
breath sounds. Vomiting maj^ be the onlj' 
sj'mptom and occur with each attempt at 
feeding. The symptoms may be very mild 
and the diagnosis maj’^ not be made for 
several months. On the other hand, the 
symptoms may be those of circulatory fail- 
ure and shock. 

Roentgenologic examination should be 
done on any cj'anotic or dj^spneic infant 
as this usuallj' immediately confirms the 
diagnosis. Barium studies should not be 
necessarj' and should not be used because 
pf the danger of aspiration and subsequent 
pneumonia. 

Treatment. As soon as the diagnosis is 
made, surgical repair should be instituted 


as these infants usually become worse with 
waiting and the risk increases. During the 
first day or two the gastrointestinal tract 
is free from gas and distention and the pro- 
cedure is technically easier than it is later. 

Fluids and oxygen should be given pre- 
operatively and postoperatively and gas- 
tric suction should be instituted if there has 
been delaj' in diagnosis. Also an indwelling 
rectal tube maj"^ facilitate gentle squeezing 
of gas from a distended colon. 

Positive pressure anesthesia maj'^ be nec- 
essarjb as a communication between the 
pleural cavities maji exist at the anterior 
mediastinum as demonstrated by Ochsner 
and his associates, so that both lungs 
collapse when the pleural cavity is entered. 
Cj'clopropane with its high oxj^gen content 
is desirable. 

Phrenic crush immediate!}' before the 
hernial repair is desirable as it facilitates 
the operation, and a high diaphragm af- 
fords more space in the abdominal cavitj' 
for the replaced viscera. In infants the ab- 
dominal approach should be used as there 
are no visceropleural adhesions and the 
viscera are easily pulled down from below. 
Reduction of the hernia by transthoracic 
approach would be impossible in many 
cases as the abdominal cavity is too small 
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Fig. iS. Catheter inserted through the hernial ring so that air can enter the 
thorax and avoid development of vacuum as the viscera arc witlidrawn. 

to hold all the viscera readily without caus- interrupted sutures of silk or cotton after 
ing respiratory or circulatory impairment, the edges of the ring have been denuded. 

Through a long left rectus incision, the The abdominal viscera then are replaced 
muscle being retracted laterally to avoid into the abdominal cavity and the incision 
injury to nerves, the viscera are withdrawn is closed in layers. Frequently this is diffi- 
from the thorax onto the abdominal wall, cult or impossible because of a small, un- 
This is done by first inserting a catheter derdeveloped abdominal cavity. If this is 
through the hernial ring so that air can present, the skin and subcutaneous fascia 
enter the thorax and avoid developing a are undermined and then approximated 
vacuum as the viscera are withdrawn, over the intestines. Within five to seven 
(Fig. i8.) The viscera should be withdrawn days the abdominal cavity will have 
systematically. In a left-sided hernia the stretched and a secondary closure in layers 
stomach is withdrawn first, then the small can be done before the cutaneous sutures 
intestine, the cecum, ascending colon and cut through. Primary closure may increase 
transverse colon and finally the spleen. In the intra-abdominal pressure and cause 
a right-sided hernia, the liver should not be death by respiratory embarrassment or 
withdrawn first even though this is the circulatory collapse. If there is any doubt, 
presenting organ. Such an attempt maj'- primary closure in layers should not be 
damage the liver. The small intestine and attempted. 

then the colon should be withdrawn. The When a true hernial sac is found, a small 
liver then can be brought down without hole should be made in it after the contents 
difficulty. have been removed so that air may enter 

The hernial ring should be closed with the pleural cavity and the sac may be with- 
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drawn. It is then excised and the hernial 
ring is closed. 

Esophageal hiatus hernias comprise only 
a small group and seldom are acute surgical 
conditions. As the symptoms usually are 
mild, the diagnosis is often made when the 
child is several months or years old. Surgi- 
cal repair is indicated only when the symp- 
toms are marked. The esophagus may be 
congenitally short and barium studies will 
be necessary to determine this and to plan 
the surgical approach. A transthoracic ap- 
proach should be used if the esophagus is 
to be freed up in an attempt to place the 
stomach completely in the abdominal cav- 
ity. If the esophagus is too short, the 
hernial ring may be sutured to the stomach 
to prevent the entrance of the other ab- 
dominal viscera. 

CONCLUSION 

In conclusion, the surgeon should be ever 
mindful that it is the function of nature to 
maintain life in childhood, and it is his 
purpose to aid nature in her efforts. When 
nature does fail in her efforts, or surgical 
intervention proves fruitless the physician 
should attempt to obtain permission for 
postmortem examination as it is through 
such study that progress is made in the 
treatment of congenital lesions. 
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PERITONITIS* 


George Crile, Jr. m.d. 

CLEVELAND, OHIO 


P ERITONITIS kills either by an over- 
whelming toxemia or by the nutri- 
tional and chemical changes incident 
to the associated small intestinal obstruc- 
tion. If persistent leakage from a hollow 
viscus docs not occur and if the toxemia 
and the obstruction can be controlled, 
rarely should there be a death from 
peritonitis. 

TYPES OF PERITONITIS 

The first consideration in the treatment 
of peritonitis is whether or not a surgical 
operation is indicated. If there is progres- 
sive leakage from a perforated viscus, the 
patient will not survive unless the leakage 
is stopped. Within a few hours any free 
perforation of the gastrointestinal tract 
will give conclusive evidence of its presence 
by tlic appearance of gas in the peritoneal 
cavity. An .v-ray in the upright or lateral 
position will establish the presence of such 
a perforation, and unless the perforation 
appears to be scaled ofl' and the peritonitis 
localized or unless the leakage can be 
stopped (as by gastric suction in the case 
of a perforated peptic ulcer), the indica- 
tions for closure of the perforation are clear. 

Perforations of an appendix must be con- 
sidered in a diflerent category from other 
perforations of the gastrointestinal tract 
because in appendicitis there is almost 
never a progressive leakage of the contents 
of the bowel. The lumen of the appendix 
is so small that it becomes obliterated bj"^ 
edema and prevents soilage. At tlie same 
time protective ileus keeps the cecum 
empty. For these reasons the consider- 
ations which apply to other hollow viscera 
may be disregarded in connection with ap- 
pendicitis. The problem in this case is the 
control of a localized but spreading infec- 


tion by organisms which are apt to be both 
virulent and resistant to antibiotics. 

Aside from appendicitis and perfora- 
tions of viscera the causes of spontaneous 
peritonitis are few. Salpingitis, complica- 
tions of pregnancy, and streptococcal or 
pneumococcal peritonitis in children are 
now relatively rare causes of serious per- 
itonitis and are almost always caused by 
organisms susceptible to chemotherapeutic 
and antibiotic agents. Until localization 
occurs operation is no more effective than 
it would be in the treatment of a lymphan- 
gitis. In this type of infection penicillin is 
so clfective that the problem of treatment 
is solved. 

It is apparent that peritonitis groups 
itself into three great classes: The first is 
due to perforations of the gastrointestinal 
traet with continued leakage as seen in 
perforation of a carcinoma of the colon; 
the second is due to the spread of a mixed 
infection from a primar}^ source such as 
the appendix; and the third is due to the 
rapidly spreading invasion of the perito- 
neum by organisms of high virulence but 
of marked susceptibility to chemother- 
apeutic and antibiotic agents. In postoper- 
ative peritonitis anj”^ or all of these types 
may be represented. 

Spreading peritonitis following operation 
is rarely caused by mere contamination of 
the peritoneum with the contents of a nor- 
mal gastrointestinal tract provided good 
aseptic technic is used. In order to establish 
peritonitis it is usuall}'^ necessary either to 
have continued leakage or to have con- 
tamination with the ^druIent organisms 
from a diseased viscus. Minimal contami- 
nation from an abscess around a carcinoma 
or from a colon affected by ulcerative colitis 
is much more apt to cause peritonitis than 
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extensive fecal soiling from a normal bowel, 
provided that continued leakage does not 
occur. 

In the case of postoperative peritonitis 
it is necessary to decide whether the trouble 
is due to leakage or the result of contami- 
nation. The problem is rendered more diffi- 
cult because after operation the presence of 
free air in the peritoneal cavity is to be ex- 
pected and does not help to establish the 
diagnosis of perforation. Since the diag- 
nosis is difficult to establish, and since a 
leaking anastomosis is difficult to repair, 
secondary operations, except for drainage, 
rarely are undertaken. One must then 
rely on antibiotics, gastrointestinal decom- 
pression, and general supportive measures. 

FACTOR OF OBSTRUCTIOX IN PERITONITIS 

Before the development of the Miller- 
Abbott tube, intestinal obstruction was 
perhaps the most important contributory 
cause of death from peritonitis. The ab- 
dominal distention with loss of large quan- 
tities of fluid and electrolytes into and from 
the gastrointestinal tract, the disturbances 
in nutrition and protein metabolism and 
in acid base equilibrium all were potent 
factors in affecting the unfavorable out- 
come. Today many of these factors can be 
prevented or controlled, and obstruction 
should be a rare cause of death. 

The two most important considerations 
in passing a Miller-Abbott or Harris tube 
are the foresightedness of the attending 
physician and the intelligence, industry 
and perseverance of the house officer or 
nurse to whom the technical details are 
delegated. The percentage of cases in which 
a house officer can pass a Miller-Abbott 
tube is as good an index as any of his con- 
scientiousness and intelligence. 

Perhaps more important than the details 
of passing the tube is the time at which the 
decision is made to pass the tube. If it is 
delayed until the patient is distended, too 
ill to cooperate, and until the ileus is so 
marked that the bowel has lost its tone, 
it may be exceedingly difficult to pass. 
Under these circumstances it is best to put 


3 or 4 cc. of mercury in the balloon or use 
a Harris single lumen mercury weighted 
tube. The patient is then taken to fluoros- 
copy where the tube usually can be passed 
promptly under visual direction. Once it is 
through the duodenum difficulties rarely 
are encountered. 

If the tube is passed before operation in 
those cases in which the development of 
peritonitis or intestinal obstruction is con- 
sidered likely, the entire procedure is fa- 
cilitated. Similarl}" it is much easier to 
introduce the intestinal tube immediately 
after an operation such as appendectomy 
for a ruptured appendix than it is to try 
to pass it Uvo daj's later when peritonitis 
is Avell established. If intestinal intubation 
is instituted successfully, the major prob- 
lem of peritonitis is under control, 

FLUID AND ELECTROLYTE BAL.\NCE 

Although volumes have been written on 
the subject of fluid and electrolytes in 
surgical patients, the problem is, in the 
main, a very simple one. If the plasma 
proteins and the cardiac reserve are nor- 
mal, there is little danger of giving enough 
fluid to cause pulmonary edema or cardiac 
decompensation. If the urinary output is 
1,500 cc. or more a day and if the patient 
does not ha^■e a chronic nephritis, there is 
little danger of giving too much salt unless 
all the fluids are given in saline. If the 
patient has a deficiency of chlorides, it is 
desirable to correct this as soon as pos- 
sible; because if this deficiency is not cor- 
rected, the lowered chlorides will cause the 
breakdown of body protein and result in 
the accumulation of non-protein nitrogen 
in the blood. 

If the renal function is good and if ade- 
quate salt and carbohydrate is gi\^en the 
kidneys and lungs will maintain normal 
acid base equilibrium. In elderly patients, 
however, and in those with damaged kid- 
neys the precautions urged bj' Coller^ 
should be followed lest the administration 
of excessi^"e amounts of salt cause retention 
of salt with consequent retention of water 
and disturbance in the acid base equilib- 
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rium. In such cases H molar sodium lactate 
or plasma is preferable to salt. 

As a working rule, the parenteral fluid 
intake should be 3,000 cc. of 5 per cent 
dextrose daily, 1,000 cc. of which should 
be in saline or molar sodium lactate. 
To this is added the amount of salt and 
the amount of fluid lost by gastrointestinal 
intubation. 


until penicillin became available in un- 
limited amounts that progress was made 
in controlling peritonitis due to mixed 
infections. 

The results of prolonged treatment of a 
series of fifty cases of proved peritonitis of 
appendiceal origin with 100,000 units of 
penicillin, every two hours for four days 
followed by smaller doses for several more 


TABLE P 


FLUID BALANCE FORM FOR TWENTY-FOUR HOUR PERIOD 


Intake Mouth 

Intake Parenteral | 

Output (Suc- 
tion, Vomitus, 
etc.) cc. 

Output Urine 
cc. 

Type 

Amount cc. 

Type 

Amount cc 

Winter 

500 

59o glucose in saline 

loot) 

1000 

500 

W'atcr 

500 

5 % glucose in water 

1000 

1000 

500 

Water 

1 ioo 

59c glucose in water 

1000 

500 

500 

1 


5^^- glucose in water 

1000 



Total 1 

1 -too 1 

Total 

4000 

Tot.al 2500 

Total 1500 

From Time 8:AM 

Dare 6/ 1 745 

to Time 8:AM 

Date 6/2/45 


* Tabic reprinted from Hospital Care of the Surgic.al Patient by Crilc and Shively, with permission of Charles 
C. Thomas. 


As soon as the Miller-Abbott tube is 
passed there is no contraindication to the 
feeding of clear liquids by mouth. When 
the patient is taking fluid by mouth and 
has a tube in the stomach or intestinal 
tract, the problem of keeping an accurate 
record of the output from the tube and the 
oral intake arises. If the various types of 
oral and parenteral intakes and the urinary 
and suction outputs are not properly sepa- 
rated, the status of the fluid and salt bal- 
ance cannot be evaluated. Table i affords 
a simple and efi'ective means of recording 
these data in a form in which it can be 
visualized and calculated at a glance. 

CONTROL OF THE INFECTION 

There was no specific means of control- 
ling pyogenic infections until the develop- 
ment of the sulfonamides and antibiotic 
agents. The sulfonamides were specific for 
infections caused by the hemolytic strepto- 
coccus or pneumococcus and helped to con- 
trol the staphylococcus. But it was not 


days has been reported in an earlier com- 
munication.- There was but one death in 
this series, and this did not occur as a 
direct result of peritonitis but from throm- 
bosis of the mesenteric vessels. In all cases 
mf spreading peritonitis the infection was 
controlled by penicillin. In all cases of 
localized peritonitis with or without forma- 
tion of a mass, the infection was controlled 
and the mass eventually was absorbed. In 
no case was it necessary to drain an intra- 
abdominal abscess, and so far as is known 
there was no spontaneous drainage into 
the bowel. 

The ability of Escherichia coli to destroy 
the activity of penicillin- could well ac- 
count for the fact that massive doses of 
penicillin are required to control the gram- 
positive cocci when they are growing in a 
mixed infection associated with Escherichia 
coli. By giving enough penicillin over a 
long period of time eventually more peni- 
cillin is given than the Escherichia coli can 
destroy, and finally there is built up a 
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were required to inhibit the staphylococcus 
in the presence of Escherichia coli. The 
bacteriology studies were conducted by 
Mr. Alfred Reich of Cleveland Clinic. 

The above figures indicate that approxi- 
mately eight times as much penicillin is 
required to control staphylococci in mixed 
culture with Escherichia coli as when the 
staph';>Hococcus is in pure culture. This 
figure corresponds quite accurately with 
the Increased dosage required to control 
mixed infections as compared with infec- 
tions caused by gram-positive cocci in pure 
culture. 

Escherichia coli in pure culture usually 
is of low virulence, and if the virulent gram- 
positive cocci are controlled by penicillin 
the peritoneum is able to localize and 
eventually absorb infections due to the 
remaining Escherichia coli. 

Since the sulfonamides are inefl'ective 
against the colon bacillus in the concentra- 
tions which they attain by the systemic 
route, since they are inelfectlve in the 
presence of pus, since they do nothing that 
penicillin does not do better, and finally 
since they may prove toxic, there is 
nothing to be gained by their use in con- 
junction with penicillin in the treatment of 
peritonitis. 

The bacterial flora involved in peritonitis 
of appendiceal origin are much the same as 
are present following perforation of a hol- 
low viscus or in postoperative peritonitis, 
and the response of all these types of per- 
itonitis to adequate doses of penicillin is 
much the same. The patients do not ap- 
pear so sick after the first day of treatment. 
The peritonitis does not appear to spread 
after the first twenty-four hours. By the 
fourth day if progressive leakage has not 
occurred, definite clinical improvement 
nearly always takes place. The abdomen 
loses its exquisite tenderness after the 
second day, and if the intestinal tube is 
functioning there is less distention. 

The temperature begins to fall on the 
second day of treatment and in most 
cases reaches normal in a week. The pulse 


rate remains slower than in uncontrolled 
peritonitis. 

Pelvic or abdominal masses may appear 
during the course of treatment, but if 
100,000 units of penicillin are given every 
two hours for from four to six days these 
usually resolve spontaneously and absorb 
without necessitating external drainage. 
Occasionally^ a second course of treatment 
is required. A number of illustrative cases 
were presented in detail in a previous 
communication. - 

ADJUNCTS TO TREATMENT 

There are a number of helpful adjuncts 
to the treatment of peritonitis, most of 
which contribute to the patients’ comfort 
but do little to alter the course of the dis- 
ease. When the abdomen is distended, 
Fowler’s position aids respiration but prob- 
ably does little to localize the peritonitis. 
Hot stupes tend to relax the abdominal 
musculature and make the patient more 
comfortable but have not been proved to 
have any efl'ect on the infection or intes- 
tinal motility. Drugs have little effect in 
controlling ileus resulting from peritonitis. 
Since an element of obstruction frequently 
is present, the benefits of a drug which in- 
creases peristalsis would be questionable 
even if such a drug were available. 

Transfusion is of value when the patient 
is anemic and possibly when the serum pro- 
teins are low but otherwise does little for 
the patient with peritonitis. When edema 
develops it is usually a sign that too much 
salt has been given, and the most effective 
treatment is the withdrawal of salt and 
administration of water. If large amounts 
of blood or plasma are available, a transi- 
tory rise in serum proteins may be ob- 
tained, but both these and the amino acids 
have been disappointing in their inability to 
effect and maintain a significant rise in the 
serum proteins of a desperately ill patient. 

MANAGEMENT OF INTRA-ABDOMINAL 
ABSCESSES 

If peritonitis is treated early enough, 
long enough, and with adequate doses 
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EARLY INDICATIONS OF ADHESIVE SMALL BOWEL 

OBSTRUCTION^^ 

Claude J. Hunt, m.d. 

KANSAS CITY, MISSOURI 


T he early diagnosis of small bowel 
obstruction is related to the recogni- 
tion of three essential clinical mani- 
festations of the disorder and to the proper 
interpretation of the radiographic findings 
of an -v-ray film of the abdomen. 

The clinical manifestations are those 
associated with a particular type of pain, 
visible peristalysis and borborygmus, which 
may be called the “Big Three” of small 
bowel obstruction. 

The pain in this condition is quite char- 
acteristic and difl'erent from any other type 
of abdominal pain. It is not localized to any 
one quadrant of the abdomen but is general 
in type. It is not constant but periodic in 
character, lasts for a minute or so, is cramp- 
like in character, increases in intensity and 
ends abruptly, onlj' to recur in a short 
time. It is not associated with any tender- 
ness or rigidity ex^pt to a slight degree 
when the obstruction is of a strangulated 
type or there are invob'ed adhesive bands 
to the anterior parietal peritoneum. Even 
then the tenderness and rigidity in no way 
approaches that associated with an acute 
localized inflammatory process or specific 
colic. In fact, the colic of bowel obstruction 
is unlike that of any other kind of abdomi- 
nal colic because of its diffuse nature, 
intervals of freedom from pain and ab- 
sence to a large extent of localized tender- 
ness and rigiditjL 

Associated with this pain there is seen, 
moving across the abdomen in early ob- 
struction, an intestinal peristalysis that is 
synchronous with the paroxysm of pain. 
1 his likewise is periodic in character and 
stops with the cessation of pain. Often 
these peristaltie waves may be seen to 
wove across the abdomen in succession at 
the height of the crisis of pain. Later in the 


process, after distention has developed, 
the phenomenon may not be observed as 
intestinal distention lessens the violence 
of the contraction and the visibility of the 
peristaltic wave. 

Correlated with the seizures of pain and 
the appearance of peristaltic waves there 
is heard upon listening to the abdomen a 
peculiar metallic sound which is syn- 
chronous with the pain and the visible 
peristalysis. The noise is unlike any other 
type of intra-abdominal sound, in that it is 
related in time, duration and termination, 
to the pain and peristalysis. The noise in- 
creases in intensity, has a metallic ring 
and ends abruptly in a crescendo of sound 
at the termination of the pain, only to 
recur with the ne.xt crisis of intestinal colic. 
This is well heard b}'' auscultation with 
a stethoscope o^^er the abdomen dur- 
ing a paroxysm of pain. It is known as 
borborygmus. 

With a consciousness of the relationship 
of these symptoms and a recognition of 
their significance, a clinical diagnosis can 
be made of small bowel obstruction. 

If there is a protruding mass on the sur- 
face of the abdomen significant of a strang- 
ulated bowel, the diagnosis is immediately 
confirmed; or if the abdomen shows evi- 
dence of one or more operative incisions, 
the suspicion of intestinal obstruction is 
further increased. These clinical mani- 
festations associated with an increasing 
abdominal distention, without evidence of 
external strangulation or incisional scars 
upon the abdomen, likewise indicate bowel 
obstruction which immediately needs fur- 
ther confirmation. 

The passage of gas, the movement of the 
bowels or adequate results obtained from 
an enema do not indicate that there is no 
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Fig. 2. Shows a distended loop of small bowel which does not assume any definite pattern of bowel 
distention, as is seen in Figure i. The valvulac connivcntes are not seen. The film is quite char- 
acteristic of strangulated obstruction. The resected specimen is shown. 


the proximal portion becomes distended 
and in so doing gradually assumes a definite 
pattern in which the distended coils arrange 
themselves in a transverse position to the 
long axis of the body. The valvulae conni- 
ventes remain visible because the distended 
bowel is filled largely with gas and some 
liquid content and there is no extravasa- 
tion of blood into the bowel, as is present 
in a strangulated obstruction. 

This pattern becomes more pronounced 
with the advancement of the obstruction 
until ultimately a stairstep arrangement of 
the proximal distended bowel is observed. 
The thickness of the bowel wall indicates a 
relative degree of plastic exudate, fluid or 
peritonitis. 

A strangulated obstruction, however, 
presents no such arrangement of the 
bowels in this transverse position. There is 
no definite pattern assumed by the dis- 
tended coils of the bowel in this type of 
obstruction. The distended loops arrange 
themselves in whatever portion of the ab- 
domen the obstruction occurs and no 
characteristic pattern is assumed and 
proximal distention above the site of 
strangulation is slow to develop, as empha- 


sized by Wangensteen. In contrast to a 
simple non-strangulating obstruction, the 
valvulae connivcntes are not seen or easily 
detected due to the extravasation of blood 
into the strangulated loop of bowel and 
into the free abdominal cavity. 

It is important to differentiate, if possi- 
ble, between a simple non-strangulated ob- 
struction and a strangulated one. In the 
former the visibility of the bowel is not in 
danger and operation can be deferred until 
the patient can be physiologically pre- 
pared for operation by chemical and fluid 
rehabilitation and the distended bowel de- 
compressed by intestinal intubation. In 
strangulated obstruction the blood supply 
is damaged, bowel gangrene and perfora- 
tion are imminent and operation cannot be 
deferred. Physiological rehabilitation must 
be deferred until during and after surgery 
because of this impending danger. 

Through careful correlation of the radio- 
graphic pattern of the distended bowel with 
the findings at surgical exploration we feel 
quite definitely that a competent radiolo- 
gist can be of great assistance in determin- 
ing the presence of small bowel obstruction, 
the approximate site of the lesion and the 
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probable nature of llie disorder. W e have 
found tiial by a careful study of the pat- 
tern of the gaseous distention the iinnie- 
diate urgency of the situation can be 
determined. W'c believe, always, in the 
immediate operation of all early small 
bowel obstructions, but there are many 
with marked fluid loss and great abdominal 
distention, who arc not good subjects 
physiologically or anatomically for imme- 
diate surgery. If in these cases a careful 
study of the pattern of gaseous distention, 
as observed in ;i radiographic film, the 
lesion appears to be non-strangulating, 
physiological rehabilitation and intestinal 
intubation may be safely accomplished 
prior to surgery. The operation is then one 
of election and is much more satisfactorily 
and safely done, than when great distention 
is present and anatomical diniculties are 
great and hazardous. 

Figure t demonstrates the value of the 
.v-ray in evaluating the type of small bowel 
obstruction. It shows the transverse j)at- 
tern of the bowel distention and the val- 
vulae conniventes arc clearly seen. The 
clinical manifestations and radiographic 
manifestations arc those of simple obstruc- 
tion with no evidence of vascular damage. 
The Miller-Abbott tube decompressed the 
distended intestines and aided materially 
in the surgical approach. Operation re- 
vealed a simple adhesive band obstructing 
the small bowel by constricting the lumen. 
RecoN'erj' was prompt after freeing the 
constricting adhesion. 

Figure 2 shows an irregular type of small 
bowel distention that conforms to no pat- 
tern that is related to the long axis of the 
body and the valvulae conniventes arc not 
seen. The clinical manifestation shows an 
uneven distention in the contour of the 
abdomen \vith slight localized tenderness 
and rigidity. Immediate operation dis- 
closed a small bowel loop twisted upon it- 
self by a band of adhesions attached to the 
bowel mesenterJ^ The bowel was black and 
required resection. Recovery was unevent- 


ful after resection and anastomosis. The 
•V-ray was valuable in determining the na- 
ture of the obstruction and the need for 
immediate surgery, 

WV' have found the correlation between 
the .v-ray diagnosis by means of a flat film 
of the abdomen and the operative findings 
to be very accurate .and have previously 
reported this relationship in August, 1944." 

W'e, therefore, emphasize the importance 
of competent radiological assistance in 
evaluating the nature of the obstruction of 
the sm.all bowel and the need for imme- 
diate surgery. W'e know that in some 
instances of advanced simple obstruction 
surgery is more s.afcly and efTcctivcly done 
after physiological rehabilitation and in- 
testinal intubation by the Miller-Abbott 
tube has been satisfactorily employed. 

SUMN 5 AUV 

The clinical symptoms and signs of .small 
bowel obstruction arc characteristic and 
arc unlike any type of intra-abdominal dis- 
ease. I'he colic is specific in character and 
difl'crcnt from other forms of abdominal 
colic. The .v-ray is most valuable in con- 
firming the diagnosis of small bowel ob- 
.struction, in locating the site of the 
obstruction and in determining to a large 
e.\'tcnt the nature of the obstruction. 

The function of the bowel distal to the 
obstruction is unimpaired and should ade- 
quate function take place it does not indi- 
cate the absence of obstruction. 

The urgency of immediate surgery' is em- 
phasized in strangulated obstruction in 
contrast to the feasibility of delaying sur- 
gery in advanced simple obstruction until 
physiological measures and intubation pro- 
cedures can be adequately employed. 
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GUNSHOT 


E. Eric Larson, m.d. 

LOS ANGELES, CALIFORNIA 


G unshot in warfare provides an 
abundance of casualties having every 
conceivable type of injury. Blast 
and burns, which may accompany highly 
explosive ordnance with metallic fragments 
of every known composition and size, com- 
plicate the medical care of these patients. 
The treatment of such wounded requires a 
fund of knowledge of the basic sciences 
with the exercise of immediate good judg- 
ment. In addition, there is needed the 
requisite technical skill of surgical proce- 
dures with an added ability to improvise. 

No less can be said for the medical care 
of gunshot in civil practice except that the 
casualties are sporadic and fewer in num- 
ber, and the missiles usually conform to 
specifications of size and composition. 
Blast and burns rarely complicate civilian 
gunshot, and there are usually available 
immediate adequate facilities and skill for 
their care. 

We are reasonably certain that the re- 
moval of accessible bullets and foreign 
bodies was of paramount importance in all 
previous wars. This notion of mandatory 
removal persisted among many of us for a 
short time early in World War ii, until 
the multiplicity of various sized fragments, 
widely scattered, made their removal 
utterly impossible. We soon adopted the 
principle of removing only those foreign 
bodies easil}"^ approached without produc- 
ing permanent or extended disabilit}^ and 
in addition, those which caused interference 
with vital, visceral or skeletal functions. 

Especially those foreign bodies lying 
within the walls of the torso or in the 
extremities, with few if any symptoms and 
not complicated by a hematoma, clothing 
and earth, were allowed to remain and to 
be removed at a much later time, and then 
onU if deemed necessary. Possible accom- 
panying anaerobic infections received 


minor consideration because in this past 
war there was a well defined program of 
prophjdaxis. Non-removal of inocuous me- 
tallic loreign bodies might well be adopted 
in civilian gunshot except for the legal 
aspects occasioned by the need for identi- 
fication and ballistics. Since civilians are 
not proph3’lacticall3^ prepared against teta- 
nus, gas gangrene and other infections in 
gunshot, the elements of drainage, inocu- 
lations, and chemotherap3’^ must assume 
real importance. 

Earl3f in the war, foreign metallic bodies 
deepl3f embedded in the substance of such 
solid organs as the liver presented the 
problem of necessar3’- removal. No former 
experience of anyone, nor available medical 
literature, could definitel3" provide us with 
the required information. Uncertaint3f pre- 
vailed as to whether the surrounding zone 
of necrosis seen in the roentgenograms 
might not lead to progressive parenchymal 
destruction or perhaps to the formation of 
an abscess or c3^stic cavit3U Furthermore, 
in the surgical removal of deeph^ embedded 
bullets and small to moderate sized frag- 
ments from the liver, there existed the 
necessar3'^ trauma incident to localization 
and extraction with a fair possibilit3’^ of 
not readiL'^ finding the missile. Finall3% it 
was decided that such foreign bodies should 
be left in the liver and that this injured 
viscus would recover and encapsulate the 
object, without appreciable parench3mi- 
atous damage. Accordingh^ several such 
patients harboring foreign bodies in the 
liver were closel3' observed clinicall3' for 
several weeks with x-ra3'' studies at inter- 
vals. The initial zone of surrounding nec- 
rosis disappeared after three or four weeks 
and the patients apparently suffered no ill 
effects. In order to verif3' our findings and 
opinion, we asepticall3' implanted pre- 
viousl3* removed metallic fragments into 
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Fig. 2. A higli power photomicrograph showing the sharply defined 
connective tissue enveloping a metallic fragment with surrounding 
hcalthj' parencliymal liver cells. 


ministered and unrecorded. SufTicient 
amounts of intravenous fluids, consisting 
of whole blood or plasma, with or without 
glucose-saline and serum albumin, if avail- 
able, must be given immediately, ^^^e were 
often compelled to explore a patient still 
in shock, the relief of which required im- 
mediate and secure ligation of bleeding 
blood vessels or the placement of retaining 
sutures to stay hemorrhage of a solid organ. 
Serum albumin (Cohn), as previously men- 
tioned, was found to be a very valuable 
agent, as it increases the blood volume by 
reverse osmosis in an amazing manner. On 
occasion when immediate venoclysis was 
necessary, we adopted the procedure of in- 
serting the needle into the femoral vein in 
the groin, thus sparing the time necessary 
to expose surgically a collapsed vein. This 
allowed for immediate, rapid and copious 
intravenous therapy, ^^'^e are certain that 
femoral vein puncture, another often for- 
gotten procedure, can be utilized in civilian 
practice, especially in instances of severe 
injury complicated by extensive body 
burns. 

In our opinion, the optimum time for 
surgical intervention, e.xcepting those re- 
quiring immediate control of hemorrhage, 
averaged about two hours from the time 
of injury. 

The incisions used and found most 


appropriate were the right or left parame- 
dian, so placed to afford ready access to 
the intra-abdominal injury. At times the 
entrance defect caused by missile was en- 
larged after a careful wound toilet with 
excision of the ragged wound edges. A 
second appropriately placed incision was 
often very valuable in facilitating further 
mobilization to expedite the surgery. On 
occasion assistants were delegated to make 
repairs wholly separate from the lesion 
immediately being cared for by the sur- 
geon. Transverse incisions, although at 
times appropriate for good exposure of the 
upper abdominal injury, were rarely used 
because the}' result in weak scars and post- 
operative hernias, especially so if drainage 
must be instituted. 

After e.xposure and cleansing of the 
peritoneal cavit}', hemorrhage requires 
primary attention. Brisk bleeding arises 
usually from such solid organs as the liver, 
spleen, kidney and pancreas, and most 
often from lacerated mesenteric blood 
vessels. Following secure ligation of the 
blood vessels, the injured solid organs must 
be repaired. Large bleeding defects often 
require only vascular ties and sutures. 
Occasionally, a defect must be packed, 
using if possible some available omentum. 
Several instances required sponge packs 
deeply buried in the parenchyma of an 
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Fig. 3. A much higher power photomicrograph 
revealing the sharp outline between strands of 
healthy rabbit liver cells and the underlying 
dense fibrous foreign body capsule. 

organ, such as the liver, with closure of 
the abdomen and removal at a later well 
selected time. Without exception these pa- 
tients requiring such heroic measures did 
not survive. Fibrin foam* was found to 
be a valuable agent to assist in the stay 
of moderate parenchymatous hemorrhage. 
This most valuable agent should be made 
immediately available to all hospitals. 
Oxidized cellulose,-'® used as absorbable 
dry sponge packs, is now available and 
should be found to be very efficient for 
staying major parenchymatous hemor- 
rhage. The necessity for the dangerous re- 
moval of ordinary non-absorbable gauze 
packing can be eliminated since this oxi- 
dized cellulose is completely absorbed in a 
few daj's. We have had no experience with 
its use, but we can envision the usefulness 
it might have provided in many fatal 
instances. 

Peritonitis due to perforations of the 
alimentary tract must be the next impor- 
tant consideration. Lacerations may re- 
quire only simple suture, but often one or 


more resections may be necessary. A care- 
ful examination is always made to prevent 
leaving behind a small unrecognized lethal 
puncture or laceration. When resections 
are necessary, we found that end-to-end 
anastomosis with a technic to prevent 
stenosis, using non-absorbable reinforcing 
sutures, was expeditous and rewarded us 
with excellent results. Following repair of 
the intra-abdominal injury of any type, 
we unhesitatingly irrigated the abdominal 
cavity, using copious quantities of warm 
saline solution with suction. We are con- 
vinced that this procedure is valuable be- 
cause it removes the free blood, debris and 
contaminations, and in addition one ob- 
tains a more precise view of the repaired 
damage. In addition, 5 to 10 Gm. of sulfa- 
nilamide were usually sprinkled into the 
peritoneal cavity. On many occasions 
100,000 units of penicillin were also in- 
stilled through a catheter which was with- 
drawn when the incision was lepaired. The 
danger of peritoneal chemotherapy is that 
an occasional patient may sufl'er a severe 
reaction by being sensitive to such drugs. 
This was encountered several times, espe- 
cially in sulfa sensitive individuals. This 
should have thoughtful consideration and 
be of great concern to surgeons in civil 
practice where one must deal with patients 
having had these agents used promiscu- 
ously for trivial ailments. After closure of 
the abdomen and with dependent and 
preferably suction drainage when neces- 
sary, we always added internal drainage 
by using a Miller-Abbott tube loaded with 
6 cc. of metallic mercury and often passed 
by direct fluoroscopic vision. This manipu- 
lation under the fluoroscope assists in an 
accurate and rapid transit of the bulb to 
the pylorus, facilitating duodenal entrance 
in a short period of time. In several in- 
stances this tube was usually guided into 
the duodenum by manual manipulation 
when the operation was completed and the 
abdomen was still open. 

A retroperitoneal hemorrhage or hem- 
atoma alwaj^s requires careful investigation 
since the retroperitoneal organs, such as 



Vol.LXXII,No.6 


Larson — Gunshot 


the kidney or a fixed portion of the colon, 
may be seriousl}^ injured. A severely dam- 
aged kidney can usually be drained and 
left for a later and more considerate treat- 
ment. The same is not true relative to 
retroperitoneal colon perforations, for if 
left unrecognized and untreated, serious 
spreading retroperitoneal Infections and 
abscess formations occur, enhanced, of 
course, by a good culture medium. 

Other colon injuries localized by search 
and smell require skill and ingenuity in 
their surgical management. Simple suture 
of a colon defect, however well done, is 
rarely adequate. Injured sections are 
usually treated by exteriorization. When 
repaired w situ, a supplemental colostomy 
or other adequate vent for gas pressure 
and fecal stream becomes a most judicious 
procedure. We were able in a few instances 
to insert a large calibre mushroom reten- 
tion catheter through colonic perforations. 
It was our experience that when this 
catheter was strung through omentum and 
out through a small stab wound and re- 
moved on the seventh to tenth day, the 
fistula closed promptly. Posterior retro- 
peritoneal perfoiations were treated by 
catheter in the same manner and surpris- 
ingly without any extended invasive retro- 
peritoneal inflammation. Perhaps efficient 
dependent and suction drainage with 
chemotherapy administered at the time of 
operation and during the postoperative 
period provided this safety. The same 
general principles for the postopei ative 
care of patients with colon surgery were 
the same as were pro'vdded for those with 
injuries of the small bowel. Adequate but 
not excessive fluids with sufficient amounts 
of protein, carbohj’drate and vitamins were 
carefullj'^ maintained. 

Injuries to the spleen, when minor and 
not confined to the pedicle blood vessels, 
including small through-and-through bullet 
tracks, are usually not bleeding when ex- 
posed. We are certain that many spleens, 
having minor injuries which would heal 
spontaneously, are unnecessarily lemoved. 
In support of this statement, we had oc- 
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caslon to observe at interval inspections, 
by means of the periteoneoscope, the rapid 
and complete healing of minor splenic 
lacerations. 

Gunshot of the pancreas is a lesion that 
must be recognized. Such an injury re- 
quires good exposure and a very eareful 
survey of position and extent. Carefullj^ 
placed non-absorbable sutures that do not 
ligate or stenose the main ducts in the 
parenchyma, but control the hemorrhage, 
may promote survival of one having this 
dangerous lesion. Absorbable catgut sutures 
are less valuable beeause they are quickly 
digested. One patient having a pancreas 
almost severed by a crush against the spine 
survived under this management. Appro- 
priate dependent or preferably suction 
drainage seems a prime necessity to pre- 
vent wide spread of the autoljdic enzymes. 
The omentum was, in several instances, 
successfully utilized as a funnel embracing 
wicks which served efficiently as a barrier 
to the spread of pancreatic juice. 

Thoraco-abdominal gunshot usually pro- 
vide the most serious problem. Usually the 
liver, spleen, diaphiagm and lung are in- 
jured. On most occasions operative repair 
was made through the original thoracic 
wound enlarged sufficiently to allow good 
vision and mobilization. The rent in the 
left diaphragm can be enlarged to perform 
splenectomy when necessary. After repair 
of the diaphragm and the thoracic incision 
with good postoperative management, in- 
cluding chemotherapy, these patients not 
too seriously injured survived. We can re- 
call no instance of survival of such an 
injured man in whom the wobbling missile 
of any size traversed the liver from side to 
side with an explosive exit, and with in- 
juries extensive enough to require paren- 
chymal packing with gauze. 

A skilled anesthetist is an important 
member of the surgical team. The repair 
of abdominal gunshot requires relaxation 
for adequate exposure. Spinal anesthesia, 
often continuous, is the anesthesia of 
choice. Occasionally, in prolonged proce- 
dures it must be supplemented with intra- 
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venous pcntathol and quite often with 
curare. This requires e.vpcrience and judg- 
ment in knowing when and Iiow to use 
these agents. Gas inhalants with positive 
and negative pressures must often be used, 
especially when the thorax is involved. 

A statistical analysis is shown (Table i) 
of the civilian gunshot in Los Angeles dur- 
ing the years 1940 to 1945, from the records 
of the Los Angeles General Hospital: 


Tahi.e 1 

OUNSIIOT WOUNDS Or THK ADDOMEN 


Year 

Total 

Cases 

Operated 

Died 

Post- 

operative 

Death 

1940-41 

29 

2 \ 

lO 

6 

1941-42 

35 

25 

to 

8 

1942-43 

36 

25 

J 2 

8 

1943-44 

46 

3' 


3 

>944-45 

3> 

21 

10 

— 


.^7 

123 (60%) Uo (27^c) 

i 

32 (26>’; ) 
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1940-41 

33 

3 

6 

1 

1941-42 

43 

4 

3 

2 

1942-43 

33 

7 

m 

3 

'943-44 

30 

I 

*» 


1944-45 

35 

2 

6 

I 


>73 

>7 (loS^) 

27 

7(4>%) 


This tabulation ol the civilian gunshot 
patients treated at the Los Angeles General 
Hospital, during the years 1940 to 1945 
reveal a total of 350 patients. Abdominal 
and thoracic gunshot are about equal in 
number. The records reveal that 60 per 
cent of those with abdominal gunshot were 
subjected to operation with a 26 per cent 
mortality. There was a 10 per cent mor- 
tality on non-operative cases. 

Of those with thoracic gunshot only 
about 10 per cent were subjected to oper- 
ation, with a mortality of 41 per cent. The 
mortality of all thoracic gunshot was 1 5.6 
per cent. 

A stud}' of the combination of both ab- 
dominal and thoracic gunshot in the same 


individual, with surgical procedures and 
causes of death, cannot be within the scope 
of this paper. This chart merely serves to 
indicate roughly the statistics of civilian 
gunshot from a general hospital in a large 
citj’. A detailed study of all hospitalized 
gunshot in this city, with the details of the 
medical care, would be of great interest to 
me and perhaps to others who have re- 
centh' cared for victims of gunshot in war. 

SUMMAUY 

This paper is based on four years of 
active service as a surgeon in the past war. 
It seems appropriate to discuss and perhaps 
apply some of the principles of manage- 
ment of gunshot in war to civilian gunshot 
which will regrettably remain an occasional 
part of surgical practice. Active prophy- 
la.vis against anaerobic infection in our war 
gunshot is such a strict program that there 
remained the rare necessity of removal of 
most foreign bodies and even drainage of 
wounds. The same may not be true in 
civilian gunshot except when prophylaxis 
is immediate and ellicicnt. Metallic foreign 
bodies are well tolerated in the liver as 
shown b^’ clinical and experimental studies. 

Sur^’i^•ors of thoracic gunshot are seldom 
subjected to surgical repair, while ab- 
dominal gunshot victims are seldom denied 
celiotomy. The relief of shock and stay of 
intra-abdominal hemorrhage with repair of 
lacerations is paramount. External and in- 
ternal drainage with suction and an active 
chemotherapy seem important. Blood and 
plasma, and in addition, fluids containing 
an appropriate amount of proteins, carbo- 
hydrates and vitamins given intravenously 
are essential in the postoperative regimen. 
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THE PRESENT STATUS OF THE PROBLEM OF REGIONAL 

ILEITIS* 


John H. Garlock, m.d. 

NEW YORK, NEW YORK 


S INCE the classical paper on Regional 
Ileitis by Crohn, Ginzburg and Oppen- 
heimer published almost fifteen years 
ago, a great amount of material has accu- 
mulated and certain definite opinions have 
been formed which deserve repeated em- 
phasis. In talking to physicians from vari- 
ous parts of the country, it becomes 
apparent that, in spite of repeated publica- 
tions on the subject, there is still con- 
siderable haziness concerning the clinical 
features of the disease and far more be- 
wilderment as to what treatment consti- 
tutes the most desirable and effective 
method of therapy. It is the purpose of this 
short paper to relate our experiences with 
this disease in the hope that many of these 
debatable points maj' be clarified. 

Our experience to date is concerned with 
the management of approximately 200 in- 
stances of this disease. Careful appraisal 
of the clinical histories of these patients 
has led to the grouping of symptoms into 
five main categories: 

Acute Ileitis. There is usually no pre- 
ceding historj’^ and the onset of the disease 
is fairly sudden, closely simulating that of 
acute appendicitis. In fact, in e\'ery in- 
stance of acute ileitis, operation was under- 
taken under the mistaken diagnosis of 
acute appendicitis. It is very doubtful if 
the differential diagnosis can be made pre- 
operatively, except in rare instances. 

Symptoms oj Enteritis. The triad of 
foul non-bloody diarrhea and cramps, loss 
of weight and anemia is fairly constant in 
this group. Fever may or may not be 
present, its occurrence depending a great 
deal on the extent of disease outside the 
bowel wall. It must be remembered that 
ileitis, so far of unknown etiology, starts 
as a mucosal ulceration, usually" on the 
mesenteric side of the bowel, progresses 


slowly, is accompanied by thickening of all 
layers of the ileum and is peculiarly char- 
acterized b}"^ perforation of these ulcers 
toward the mesentery with frequent forma- 
tion of mesenteric abscesses. The latter is 
frequently the most common cause for the 
lever. As the inflammation progresses 
slowly, the diseased segment may become 
attached to the abdominal wall or to ad- 
jacent viscera, such as the cecum, small 
bowel, sigmoid, bladder, pelvic organs or 
ureter. Continuation of the infection may 
result in the spontaneous perforation of one 
of these abscesses or ileal ulcers through 
the abdominal wall or one of the hollow 
viscera. The non-bloody diarrhea is one of 
the main distinguishing clinical features 
from non-specific ulcerative colitis. This 
should be emphasized repeatedly. Another 
frequent clinical finding is the presence of 
perianal abscess or fistulas. These are due 
to crypt abscesses developing on the basis 
of the foul diarrhea, rather than to direct 
fistulous communication between the dis- 
eased ileum and the pelvic floor. 

Symptoms oJ Obstruction. In a small 
group of patients, the disease remains con- 
fined to the ileum, progressing to a stage of 
great thickening of the bowel wall due to 
deposition of the products of inflammation, 
and marked diminution m the caliber of 
the lumen. Under such circumstances, 
symptoms of small bowel obstruction 
supervene, frequently clouding the true 
underlying process. I have seen five such 
cases and, in one, the symptoms of acute 
intestinal obstruction were evident on ad- 
mission to the hospital. Only careful in- 
quiry into the previous gastrointestinal 
history will lead to an accurate interpreta- 
tion of the underlying pathological process. 

Symptoms Caused by Involvement oj Ad- 
jacent Viscera. As already indicated, the 
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diseased segment of ileum may become ad- 
herent to a neighboring viscus and produce 
symptoms which might be interpreted as 
originating from primary disease of this 
viscus. Thus, fixation to the bladder will 
result in symptoms mainl^^ of a urological 
character. The development of a spontane- 
ous fistula into the bladder leads to the 
passage of gas, and possibly fecal material, 
per urethra.^ The occurrence of such symp- 
toms in a j'Oiing individual (and ileitis is by 
and large a disease of the young) should 
lead the physician to suspect ileitis as the 
underlying pathological process. I have 
seen four instances of enterovesical fistulas 
caused by regional ileitis. Fi.vation of the 
diseased loop in the female pelvis may lead 
to bizarre gynecological symptoms and 
physical signs. Finallj', spontaneous per- 
foration may occur into adherent cecum or 
sigmoid. These may be demonstrable on 
.v-ray examination. 

Presence of External Fecal Fistulas. 
There is considerable misinterpretation of 
the e.xact pathogenesis of these fistulas. The 
belief seems to be widely held that they are 
due to the “blowing out” of the stump fol- 
lowing appendectomy Avhich is frequentl}^ 
performed under a mistaken diagnosis. 
However, the essential factor is the per- 
foration of one of the ileal ulcers into the 
mesentery with the formation of an abscess 
and fixation of the abscess to the abdominal 
wall, followed either by operation or spon- 
taneous opening externally on the ab- 
dominal wall, usuallj^ in the right lower 
quadrant. In my experience, the most com- 
mon cause for a fecal fistula following ap- 
pendectom}^ has been an underlying ileitis. 
These fistulas may be multiple. In one 
instance, twenty-six such fistulas were 
counted on the abdominal wall. Because of 
the origin of the fistulas from the diseased 
segment of bowel, the fistulous tract from 
the bowel to the skin surface may be long 
and tortuous. This point should be remem- 
bered when we discuss treatment. 

The examination of a patient suspected 
of harboring regional ileitis may disclose 
interesting physical signs. Usually weight 
loss is obvious and anemia of mild degree is 


present. One may palpate an ill-defined 
mass in the right lower quadrant which 
may become more clearly delineated on 
bimanual or rectal e.xamination because of 
the well known tendency of the terminal 
ileum to lie downwards towards the pelvis. 
The presence of one or more fecal fistulas 
on the abdominal wall will aid in corrobo- 
rating the clinical impression gained from 
the history. One must never fail to com- 
plete the e.xamination by inspection of the 
anal region for fistulas and by a careful 
digital exploration of the rectum. I wish 
to emphasize the need for sigmoidoscopic 
examination to e.vclude the presence of ul- 
cerative colitis. 

What more can the physician do to es- 
tablish definitely' the diagnosis of ileitis? 
An .v-ray e.xamination of the colon by 
barium enema should be done. This will 
accomplish two purposes: firstly, it will 
e.xclude the presence of a concomitant ul- 
cerative colitis; secondly, it may demon- 
strate the narrowed diseased ileum by 
passage of the barium through an incompe- 
tent ileocecal valve. Whether the disease is 
demonstrated by barium enema or not, it 
is important to supplement this e.xamina- 
tion by a regular gastrointestinal series by 
mouth. I wish to emphasize particularly 
the need for hourly or tv'o hourly observa- 
tions of the small bowel during this 
examination because it is important to 
demonstrate the presence or absence of dis- 
eased segments in the jejunum or upper 
ileum. The so-called “skip areas” are a 
characteristic feature of ileitis and they 
may be demonstrated in the .v-ray films. 
However, it is more important for the sur- 
geon to look for them at the operating 
table. The characteristic finding in ileitis 
is the so-called “string sign,” described by 
Kantor. It is produced by the narrowing of 
the lumen in the diseased bowel because of 
the thickening of its wall. This typical 
.v-raj' finding is pathognomonic of regional 
ileitis. 

On the basis of a large experience to date, 
we at Mount Sinai Hospital, are convinced 
that ileitis should be considered a surgical 
disease and treated as such. It is possible 
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that, ^Yith the disclosure of its exact cause, 
we may change this opinion; but at the 
present writing our best therapeutic re- 
sults have followed surgical therapy. Occa- 
sionally, one sees a patient with a short 
history of mild diarrhea and fairly sugges- 
tive ,Y-ray findings who maintains his 
weight, has no disabling symptoms and 
seems well in all other respects. Should 
such a patient be subjected to operation? 
We have advised against operation in such 
instances and have followed the patients 
for varying periods of time. The majority 
of these patients have remained relatively 
well and there has been no change in the 
radiographic findings. It seems to me that 
the indication for surgical intervention in 
such cases should rest with the severity of 
the symptoms. 

I have been asked on many occasions 
what should be done when the surgeon 
finds an acute ileitis during the course of an 
operation for supposed acute appendicitis 
and the opinion has been expressed that,' 
if an acute ileitis without perforation is 
found, nothing should be done. It is ques- 
tionable if even appendectomy is advisable. 
The reason for this opinion is twofold: 
First, the patient usually is not prepared 
for an intestinal anastomosis, but what is 
more important, it is impossible to predict 
what the outcome in such cases will be. In 
the majority of such cases in our series, 
there have been no further symptoms and 
the patients have remained well, some for 
as long as fourteen years. In three Instances, 
recurrence of SYnnptoms necessitated op- 
erative intervention. We have been im- 
pressed with the tendency for spontaneous 
remission not only in the acute cases, but 
in many patients with extensive involve- 
ment of ileum and jejunum which are not 
amenable to surgical therapy. These re- 
missions arc of uncertain duration and fre- 
quency. However, I have not encountered 
a single instance of chronic distal ileitis in 
which remission has lasted for a number of 
years. 

There has been considerable controversy 
in recent years as to what constitutes the 
most desirable operation in the treatment 


of distal ileitis. One school is of the opinion 
that all such patients should be treated by 
ileocolic resection in one or two stages 
with complete excision of the diseased 
ileum and the enlarged mesenteric lymph 
nodes, on the theory that the disease is 
primarily one of the mesenteric lymph sys- 
tem with secondarj^ changes in the bowel. 
On the basis of an experience with the 
largest individual series of cases ever re- 
ported and on the basis of a most careful 
and thorough follow-up study, we are of 
the opinion that resection is rarely neces- 
sary and that the lowest mortality and best 
follow-up results are obtained by the sim- 
pler operation of ileotransverse colostomy 
with exclusion of (complete division) the 
ileum well proximal to the upper limits of 
the diseased segment. We believe that the 
disease starts in the ileum, that the lymph 
node involvement is secondary, that, fol- 
lowing the simple short circuiting opera- 
tion, complete recession of the node 
involvement takes place as has been dem- 
onstrated repeatedly at secondary laparot- 
omy. The removal of the lymph nodes is no 
guarantee against recurrence because proxi- 
mal recurrence has occurred even after the 
widest type of resection. We are of the 
opinion that ileocolostomy with exclusion 
is the operation of choice because, in close 
to 100 patients so treated, there has been 
no mortality, because. In all but three in- 
stances, abdominal wall fecal fistulas have 
closed spontaneously, because in every in- 
stance of fistula between ileum and blad- 
der, spontaneous healing has taken place, 
because large right lower quadrant inflam- 
matory masses have gradually been ab- 
sorbed and, what is very important, 
because our follow-up studies ha^'e shown 
the smallest percentage of recurrences. It 
is possible to perform an operation with a 
zero mortality and produce follow-up re- 
sults which are infinitely superior to those 
following the more radical and hazardous 
procedures. These methods involve ex- 
tensive dissections of fistulous tracts and 
the opening up of large areas of retroperi- 
toneal cellular planes with an operative 
mortality of 13 per cent and a recurrence 
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MESENTERIC LYMPHADENITIS 


E. P. Coleman, m.d. 

CANTON, ILLINOIS 


I T is generally conceded that the mortal- 
ity of appendicitis is the mortality of 
delay, often brought about by un- 
certainty as to diagnosis. I believe that 
another possible factor is the fact that some 
medical men are of the opinion that many 
patients with appendicitis will recover in 
two to three days without surgery and, 
therefore, feel justified in delay. 

This erroneous idea is sometimes based 
on the fact that they regard every attack 
of acute right lower quadrant pain as being 
appendicitis and fail to realize that other 
conditions may produce similar symptoms. 
Thus when they see a patient with symp- 
toms that suggest the possibility of an 
appendicitis and at operation see only a 
harmless appearing organ, they may think 
that the operation was unjustifiable and 
that these symptoms can be taken lightly 
more often than not. 

While this idea is not very prevalent, I 
have seen evidence of the fact that it does 
exist and I believe it, too, is a factor in the 
mortality of appendicitis. If a broader un- 
derstanding of the other conditions which 
may produce sjunptoms similar to those of 
appendicitis is developed, the consideration 
of these conditions will tend toward greater 
accuracy in diagnosis and should be of some 
aid in lowering the present mortality figure. 
Thirty-five per cent of appendices re- 
moved under the diagnosis of appendicitis 
are said to be normal. This does not in- 
clude those removed incidental to some 
other abdominal operation, such as pelvic 
disorders or gallbladder disease, A 35 per 
cent of error as quoted by Arkush and 
Kosky is enough to make a number of 
medical men feel justified in delays which 
may prove disastrous in some of the 65 per 
cent which are not normal. We must 
remember that the mortality of acute 
appendicitis is still too high and that in- 
creasing knowledge and awareness of this 


condition b}' both doctors and public has 
not lowered it as much as we had hoped. 
Under these circumstances it is perfectly 
justifiable to remove an appendix whenever 
warning signals have been given, that 
made this diagnosis a probabilit3^ 

There are some circumstances which 
make the conscientious medical man, or 
even the surgeon, who has had a recent 
appendiceal death hesitate to advise or to 
perform an appendectomj'. One of these is 
a proper hesitanc}' to do abdominal sur- 
gery in the presence of appendiceal peri- 
tonitis. While all are not agreed upon this 
point, there are many high grade clinicians 
of wide experience, who practice conserva- 
tive treatment at this time. Enough in fact 
to furnish adequate backing for anyone 
who prefers to follow expectant treatment 
in the presence of peritonitis. 

At the other extreme, especially in chil- 
dren, is the condition noted when a child 
during the terminal phase of an upper 
respiratory infection develops abdominal 
pain and tenderness. The doctor who fears 
the dangerous complications of an appendi- 
citis will have an appendectomy done, 
despite the sometimes greater danger 
of postoperative pulmonary complications 
and yet after taking this chance will find 
only a normal appendix. Two or three ex- 
periences of this sort will make him uncer- 
tain of his diagnostic acumen, and the next 
patient with somewhat similar symptoms, 
but this time with an inflamed appendix 
as the cause, may be allowed to go on to 
perforation. 

Again, while most surgeons no longer 
accept the term of “chronic appendicitis,” 
many children are seen who have periodic 
attacks of abdominal pain, associated with 
tenderness in the right lower quadrant. 
These subside quickh- but often are found 
to recur after a mild cold, sore throat or 
slight bowel upset. If operation is decided 
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upon to relieve the recurring symptoms, an 
appendix will be removed which is normal 
grossly and microscopically, yet in a sur- 
prising number of eases the recurring 
symptoms disappear. 

Of the several conditions which may be 
confused with aiipcndicilis, the most com- 
mon is that condition which has been 
termed “mesenteric lymphadenitis.” While 
this condition has been referred to by some 
European writers, attention was called to 
it in this country by Dr. Leonard Freeman, 
of Denver, in an article presented to the 
Western Surgical Association in 1923. 
Since then, interest in it has grown, and a 
number of articles have been published, 
but it is still considered all too seldom 
in the diagnosing of acute abdominal 
conditions. 

It first came to my attention in 1920 
when Dr. C. U. Collins, of Peoria, Illinois, 
demonstrated it in a clinic he was holding 
and commented that when a jserson had 
symptoms of appendicitis but when at op- 
eration a normal appendix was found, the 
surgeon should carefully investigate the 
abdominal cavity until the real pathologi- 
cal condition was located; that in children 
enlarged mesenteric lymph nodes would 
often be found and that these were suffi- 
cient to account for the symptoms. He also 
stated the comforting fact that while the 
cause of the trouble was not certain, all the 
patients recovered from the operation and 
most of them from their symptoms. 

The symptoms of mesenteric lympha- 
denitis have been recorded repeatedly for 
many years and several theories have been 
developed as to the cause. The consensus of 
opinion seems to be that the enlarged 
lymph nodes are due to absorption of 
toxins of bacteria. These bacteria have 
either caused the primary intestinal in- 
flammatory reaction such as diarrhea, or 
to swallowed infected secretions in the 
course of an upper respiratory infection. 
The pain is presumably intestinal griping 
due to irritation from the same source. 

The symptoms of mesenteric lympha- 


denitis are quite variable but in general are 
as follows: 

Pain is the most constant symptom. It 
is usually colickj' in nature and comes on 
with paroxysms which increases in in- 
tensity. In the beginning it is mild and not 
as severe as the average appendicitis. In a 
few cases we hat’e noted symptoms of real 
severity and a small number were so severe 
as to resemble a kidney colic or an intes- 
tinal obstruction in severity. The pain is 
due to intestinal spasm, and when severe 
may be accompanied by audible peristalsis. 
This is not true in the a^’erage case but 
only in the exceptional one of unusual 
severity. 

Nausea aiul votnilmg were more common 
in the older patients, nausea in 60 per cent 
and vomiting in 25 per cent. Temperatures 
varied from gg°p. to i03°F., but the aver- 
age, e\-en after t^vo to three days, was from 
99.6° to ioo°F. The white blood count 
varied in proportion to the fever, a^'eraging 
around 8,000 to 12,000, but occasionally 
being much higher. The differential count 
frequently shows an excess of lymphocytes 
but this is so variable that it can not be re- 
garded as being diagnostic. 

Rigidity is found occasionally but is usu- 
ally not present. Incidentally, it may be 
present at one examination of the patient 
and absent later. 

The chief method of diflerentiating be- 
tween mesenteric Ijmiphadenitis and acute 
appendicitis, in our experience, is in elicit- 
ing abdominal tenderness. In the average 
case of acute appendicitis, the tenderness 
is localized to the right lower quadrant and 
is usually at McBurney’s point. Rebound 
tenderness is quite constant, and the fur- 
ther away from McBurne3'’s point one 
presses the less the tenderness becomes. 

In acute mesenteric Ijauphadenitis, how- 
ever, the tenderness is quite generalized. 
There may be a tender area over Mc- 
Burnej^’s point, but there is often another 
corresponding tender area on the left side. 
One side is often as tender as the other and 
a moderate amount of tenderness is found 
in the upper abdomen also. Rebound tend- 
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erness is less likelv to be noted and the 

V/ 

general impression is one of suspected ap- 
pendicitis but with s^TOptoms being too 
mild to let the examiner feel certain that 
the appendix is really at fault. 

Occasionally, a patient with a fever of 
i02°F. is found, but when contrasted with 
one of acute appendicitis with this much 
fever a marked difference is found in the 
lack of prostration. The patient with a 
fever of ioi° or io 2 °f., suffering from 
acute appendicitis looks and feels sick. The 
one with mesenteric lymphadenitis and 
this fever is not so hard hit. 

The pathologic changes in the abdomen 
at operation vary according to the number, 
size and location of the lymph nodes 
Involved. Sometimes they are enlarged 
throughout the length of the mesentery 
while in some the^’' are limited to the ileo- 
cecal region. As a rule, individual nodes are 
seen scattered irregularly throughout the 
mesentery but sometimes they are so 
numerous as to appear confluent. They 
vary in size from that of a pea to that of a 
fifty cent piece although very few ever at- 
tain this size. We have never found suppur- 
ation or fluctuation. In patients with very 
severe symptoms some free fluid has been 
found in the peritoneum. At times the 
tissues about the nodes are injected and 
some nodes are adherent but they usually 
move freely between the layers of the 
mesentery. At times, particularly when a 
diarrhea has been present, even several 
days before the attack of abdominal pain, 
the terminal ileum has been quite injected. 
In these patients the lymph nodes were 
the most extensively involved of all. 

In the course of the past twenty years 
this group has paid particular attention to 
this condition. We believe that it is a 
clinical entity and that given a reasonable 
amount of clinical experience it can be 
diagnosed in a high percentage of cases. In 
some seasons, especially in the spring 
months when respirator}’’ infections are 
common, we have seen it run as high as 
35 per cent in the patients in whom ap- 
pendicitis was the original diagnosis. 
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Other than in providing academic in- 
terest in recognizing abdominal conditions, 
it has some very practical points of appli- 
cation. Whenever we see a child with an 
attack of acute abdominal pain, with tend- 
erness most marked in the right lower 
quadrant with some fever and leucocytosls, 
we first and foremost consider the possi- 
bility of acute appendicitis. If the fever is 
slight and there is a relative lymphocytosis, 
and especially if the abdominal tend- 
erness is somewhat generalized, we also 
give serious consideration to mesenteric 
lymphadenitis. 

Our routine procedure is to try to arrive 
at a definite differentiation whenever possi- 
ble, but we normally advise an immediate 
appendectomy. We have seen too many 
instances in which our preoperative diag- 
nosis was mesenteric lymphadenitis but 
upon opening the abdomen a distended, 
acutely inflamed appendix was found. 
Whenever we open the abdomen with the 
diagnosis of mesenteric lymphadenitis and 
find a normal appendix, we are usually re- 
warded by the demonstration of numerous 
enlarged and often injected mesenteric 
lymph nodes. One consolation in this event 
is that many of these patients have given a 
history of repeated attacks of abdominal 
pain and we believe that we can be quite 
certain that not only will an initial recovery 
take place, but that the chronic abdominal 
symptoms or recurrent attacks of pain will 
no longer occur. 

The exceptions to this statement are the 
children with large tonsils, cervical and 
inguinal adenopathy and a history of re- 
current attacks of sore throat. In a few of 
these, but in only a few, the symptoms may 
recur until a tonsillectomy has been done 
and the gateway closed to further infection. 

I believe that the most practical ap- 
plication of the diagnosis of mesenteric 
lymphadenitis exists in instances of upper 
respiratory infection with referred ab- 
dominal pain. In analyses of deaths from 
appendicitis it is not uncommon to find 
quoted instances in which children with 
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known respiratory infections have devel- 
oped abdominal pain. An appendectomy 
has been done in spile of this existing 
pathological condition because of the fear 
o( an ap{)cndicilis. Operation has revealed 
a normal appendix and autopsy has shown 
the pneumonia which was tlie real cause 
of death and which might not have 
developed had the abdomen been treated 
conservatively. 

We in this group believe that when a 
child with ujjper respiratory infection de- 
velops abdominal pain it is well to con- 
sider the frequency with which mesenteric 
lymphadenitis complicates this condition. 
If this is done, the patient will not be so 
likely to be subjected to the additional risk 
of a laparotomy; for mesenteric lympha- 
denitis can be treated conservatively with 
perfect safety and in two to three days the 
patient will have recovered from the 
attack. 
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I T is not a too infrequent experience for 
the surgeon or clinician to be con- 
fronted with a diagnostic dilemma and 
the decision whether to operate or not, 
when abdominal pain is the presenting 
symptom. In the majority of cases the 
symptom of abdominal pain is surrounded 
by other signs and symptoms with a rec- 
ognizable sequence of events and an over- 
all pattern which permit of the anatomic, 
etiologic and pathologic diagnosis. When 
these are partly wanting special laboratory 
or diagnostic procedures may be utilized 
to definitely establish the presence of intra- 
abdominal organic disease in its many 
forms. On the other hand many surgeons 
have felt the warm flush of embarrassment 
when faced with the realization of their 
diagnostic fallibility or impotence in cer- 
tain cases, after removing an innocuous 
appendix or retreating empty-handed after 
an exploratory laparotomy. This situation 
usually arises in those cases in which ab- 
dominal pain has been a chronic symptom 
and which has eluded correct diagnosis 
after employing the numerous generally 
accepted diagnostic methods and which 
has not yiefded to varied attempts at 
treatment. In this percentile small group 
which, however, is numerically large 
enough to justify and indeed require care- 
ful analysis before resorting to surgery or 
other ineffectual measures, there is to be 
considered the disorder known as symp- 
tomatic abdominal epilepsy.' 

The true clinician will not make this 
diagnosis by exclusion but will require some 
criteria which are at least sufficiently clear 
to draw this condition into the pale of a 
recognizable entity. However, thus far, the 
consideration of symptomatic abdominal 
epilepsy, as a cause of abdominal pain has 


been a last resort measure, the usual story 
being one of prolonged, assiduous, exten- 
sive, futile studies of the gastrointestinal 
tract, other abdominal viscera, thoracic 
viscera, genitourinary tract, vertebrae, and 
spinal cord and its roots, with the final 
chapter often ending with a fruitless ab- 
dominal exploration or the patient being 
stigmatized with the appellation of 
psychoneurotic. 

Definition. Sjunptomatic abdominal 
epilepsy is a disorder characterized by 
bouts of paroxysmal abdominal pain, the 
latter being due to hypermotility of the 
bowel, provoked by abnormal discharges 
of certain neurones in the vicinity of bio- 
chemically or structurally altered cerebral 
tissue, presumably situated in the pre- 
motor, and postmotor cerebral cortex 
and/or the diencephalon. The attack of 
abdominal pain at times may be single 
and prolonged only when the symptom 
occurs as the result of a vascular ictus, or 
a neoplasm involving the frontal and pari- 
etal lobe and/or diencephalon. 

Experimental and Clinical Data. The 
most definitive recent work relating ab- 
normal gastrointestinal motility with cor- 
tical influence has been by Fulton and his 
co-workers,- Spiegel, Weston and Oppen- 
heimer,' Penfield and Gage,' and Penfield 
and Erickson." In a brilliant series of animal 
experiments Fulton et al.- demonstrated 
that stimulation of area six (Brodmann) 
produced disturbances in gastrointestinal 
motility; ablation of the frontal lobes fol- 
lowed by hypermotility of the stomach and 
pyloric spasm enduring several days; and 
acute intussusception with fatal obstruc- 
tion following bilateral ablation of the 
frontal lobes or its parts. These investi- 
gators were of the opinion that areas three 


From the ser^-'ices of the Jewish .'ind Doctors Hospit.vls. Phihdciphia. Pa. The histopathologic sections are from 
the John L, Eckel Labonitor\- of Neuropatholog\- and were used through the courtc*a,- of Dr, N, W. Winkelman. 
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Fig. I. Loc.ition of foci from wiiich the gastro- 
intestinal system could be influenced. The foci 
are indicated by the cruciate sulcus by (cortical 
areas in the dog according to Kelmpin) 
(Spiegel, E. A., \Veston% K. and Oppex- 
HEiMER, M. J. Courtesy of authors and J. 

■ Neuropath. & Exper. Neurol.) 

and five of Brodmann were also concerned 
with gastrointestinal activity. Pen field and 
Gage'* stimulated electrically area five-a of 
the exposed brain of a patient, resulting 
in pain in the lower right quadrant of the 
abdomen which then was followed by a 
convulsive seizure. It was shown quite 
clearly in experiments on dogs by Spiegel, 
Weston and Oppenheimer® that the whole 
gastrointestinal tract could be influenced 
by stimulation of aieas six, five and three. 
(Fig. I.) They observed that stimulation 
of these areas may produce effects in all 
parts of the gastrointestinal tract synergic- 
ally, increase of activity in one part may 
be associated with inhibition in other parts 
of the gastrointestinal system, or occasion- 
ally only a limited part of the bowel may 
be influenced. 

The exact manner in which the 
diencephalon exerts its influence upon 
gastrointestinal motility is not entirely 


understood. However, \YsLtts and Fulton® 
have produced experimental diencephalic 
lesions resulting in disturbed gastrointesti- 
nal activity. Cushing" called attention to 
the probable role played by the diencepha- 
on in disturbances of gastrointestinal 
motility and the production of peptic ulcer 
following brain trauma when there was 
involvement of the diencephalon. 

Clinically, it has been known for some 
time that abdominal distress or even pain 
may constitute part of the preconvulsive 
aura of epilepsy and Fulton^ has stated 
that this pain usually coincides with vigor- 
ous abnormal gastrointestinal movements. 
Abdominal pain likewise has been reported 
as a symptom of gross cerebral disease. 
Wechsler® has seen patients who were 
treated for some time and even operated 
upon for abdominal S5mdromes in whom 
abdominal pain was the s3unptom of a 
cerebral lesion. This pain can closeh* re- 
semble the pain of gallbladder disease, 
gastric or duodenal ulcer, appendicitis or 
renal colic. Winkelman*® cited the case of 
a fortj'-five j-ear old man who experienced 
intense abdominal pain as the initial sj'mp- 
tom of a cerebral hemorrhage involving the 
frontoparietal areas. Abdominal pain in 
children frequently is an extremely difficult 
s^Tuptom to evaluate and recent studies by 
Klingman, Langford, Greeley and Hoefer,” 
and also by Lambert*- have shown that 
formerly unexplained attacks of paro.xysmal 
abdominal pain were a manifestation of the 
convulsive state. These workers were able 
to observe cerebral dj'srhythmias in the 
electroencephalographic studies of their 
patients of the petit-mal and psychomotor 
equivalent varieties. Some of the children 
h.ad associated sjnnptoms of the con^'ulsive 
state accompanying the paroxysmal ab- 
dominal pain. 

In his verj- succinct and inclusive way, 
Hughlings Jackson said, “Epilepsy is the 
name for occasional, sudden, excessive, 
rapid and local discharge of gray matter.”''' 
The expression of subjective or objecti\e 
manifestations in the patient depends upon 
the locus of discharge. The commonly seen 
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motor Jacksonian convulsive seizure is 
often the symptomatic expression of a focal 
discharge in the motor area resulting from 
a disercte lesion, be it tumor, traumatic 
scar or other morphologic structural change. 
Should the lesion which initiates parox- 
ysmal cerebral dysrhythmias be situated 
elsewhere in the brain, the symptoms would 
reflect the function of that part. It is, there- 
fore, not an exercise of the imagination to 
conceive of focal lesions involving any one 
or all of areas six, five and three of the 
cerebral cortex or of the dienccphalon 
which could produce, under appropriate 
conditions, abnormal discharges which 
would lead to disturbed gastrointestinal 
activity and consequent abdominal pain. 
These lesions could very well be of varying 
magnitude in size and of different histo- 
pathologic appearance. 

In order to demonstrate the relationship 
existing between abdominal pain as a 
symptomatic expression of cerebral disease, 
the representative cases cited here will take 
into account those lesions which are gross 
and demonstrable, those in which a history 
of pre-existing disease or trauma would 
conceivably lead to a cortical lesion, and 
finally those in which there may be some 
question as to a specific causal factor pro- 
ducing a focal lesion with subsequent ab- 
normal cortical discharges. 

Case i. (Brain tumor — single focal lesion). 
M. P., was a sixty-three year old male whose 
chief complaints consisted of periodic attacks 
of severe epigastric pain and headache. He was 
first seen by me on April 21, 1946. For six 
to eight weeks prior to this he had complained 
of recurrent attacks of intense abdominal pain 
which led to complete .v-ray study of the 
gastrointestinal tract by his attending phy- 
sician. These proved negative. Loss of weight 
directed attention to possible malignancy, but 
none could be unearthed. About five weeks 
prior to examination he developed headaches 
situated over the frontal and suboccipital 
regions. Shortly thereafter a pronounced men- 
tal change occurred which was interpreted as a 
depression and the diagnosis ol involutional 
depression was made by several physicians. 
He was to be transferred to a mental institution 


to receive electroshock treatment when I was 
requested to see him. 

On the day of examination he showed the 
following; mental hebetude, spontaneous, brief 
outbursts of unprovoked crying, mild left 
hemiparesis, suggestive hesitanej’’ of the left 
leg in walking, wavering of the outstretched 
left hand, increase of the deep tendon reflexes 
of the left arm and leg as compared with the 
right side, characteristic grasp reflex in the 
left hand, suggestive Babinski phenomenon on 
the left, mild weakness of the left corner of the 
mouth and bilateral choked discs. When ques- 
tioned as to the most distressing symptom he 
pointed to the “pit of his stomach.” Spinal 
puncture revealed a pressure of 320 mm. C.S.F. 
A^-raj'' examination of the skull was negative. 
A diagnosis of tumor of the right frontal lobe 
lying rostral to the motor gyrus impinging on 
area six was made. In view of the rapid progress 
of sj'mptoms it was believed that the lesion 
probably was a glioma. 

On April 30, 1946, a craniotomy was per- 
formed by Dr. Robert A. Groff at the Graduate 
Hospital of the Uni\-ersity of Pennsylvania. 
Directly beneath area six at a depth of about 
2 to zl i cm. below the pial surface a discrete 
spherical tumor mass was encountered and re- 
moved. (Fig. 2.) The overlying and surrounding 
brain tissue was soft and appeared swollen. 
The tumor mass was firm, showed a smooth 
pscudocapsulc and measured 2.1 cm. in 
diameter. Histologic studj' revealed the cy- 
tologic appearance of a metastatic malignant 
growth with some characteristics resembling 
spongioblastoma multiforme. The surrounding 
white matter and overlying cortex showed a 
pronounced glial proliferation. Postoperatively 
the symptoms of headache and abdominal pain 
disappeared. The pronounced forced grasping 
quickly diminished within three days after 
operation. 

This case illustrates the occurrence of 
paroxysmal abdominal pain wdiich had 
been interpreted as a form of intrinsic dis- 
ease of the gastrointestinal tract. The early 
phase of this patient’s symptomatology was 
e.xclusively gastrointestinal. The subse- 
quent headache apparently had been dis- 
missed in its significance and later even 
the gastrointestinal symptoms, after the 
x-ray findings had been negative, were 
likewise dismissed as a somatic complaint 
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Fig, 2. Sketch of right side of brain indicating the 
position of the tumor found in Case i, solid 
circles motor area 4; open circles pre-motor 
area 6. 

part of the picture of an involutional de- 
pression. The mental status of the patient 
should have been considered, as it was 
later, as a symptom of organic brain in- 
volvement. Had this been done and the 
headache properly evaluated, the symptom 
of abdominal pain would have completed 
the pattern establishing the diagnosis of a 
brain tumor involving the right frontal 
lobe. The abdominal pain, therefore, was 
the symptomatic expression of abnormal 
discharges arising in the premotor area 
secondary to the “irritation” or stimu- 
lation by a localized space-taking lesion 
subjacent to area six. 

Case ii.'^ (Tuberous sclerosis — dissemi- 
nated lesions in the brain.) A. D., female, aged 
three years, was admitted to the Jewish Hospital 
with a diagnosis of rickets. At tire age of five 
months she had recurrent attacks of abdominal 
pain which caused her to “double-up” and cry 
out. These seizures were of relatively short 
duration and occurred both during the da3' and 
at night. The attacks of abdominal pain were 
followed bj^ excessive urination and sleep. 
Studies of the gastrointestinal tract revealed 
nothing abnormal. The attacks of abdominal 
pain endured until the patient was eleven 
months of age. A tentative diagnosis of in- 
testinal tetany was made and the patient 
treated on this basis. Subsequently the child 
failed to develop in a normal manner and was 
unable to talk, had no control of bowel or 
bladder function and showed abnormal be- 
havior with periodic, abrupt attacks of crying, 
screaming and thrashing about. These attacks 



Fig. 3. Section of brain showing disseminated 
lesions of tuberous sclerosis. (Wei! stain X 2.) 


were unpredictable and occurred at irregular 
intcrx'als during the day. When examined 
ncurologically the positive findings were pro- 
nounced mental deficiency', partial atrophy 
of both optic discs, defective hearing, nevus 
multiplex of Bourncville (sebaceum adenoma of 
Pringle) over the nose and maxillary region. 
Complete laboratory' studies consisting of .x-ray 
examinations and chemical studies of the blood 
and spinal fluid prot'cd negative. The par- 
oxysmal nature of the abdominal pain from the 
age of five months to seventeen months was 
interpreted as an cpilcptoid manifestation since 
these were replaced by' recurrent bouts of be- 
havior disorder having the pattern of the con- 
vulsive state. The triad of mental deficiency, 
nevus multiplex of Bourncville and epileptic 
phenomena allowed the diagnosis of tuberous 
sclerosis. 

The nodules of tuberous sclerosis are 
irregularly scattered throughout the brain 
and not only can they' involve the motor 
area producing the usual epileptic motor 
seizures observed in tuberous sclerosis but 
they undoubtedly also involve premotor 
area six and the postcentral areas fu'e and 
three. In the case cited here the lesions 
provoked abdominal pain as part of the 
total picture of an epileptic display. Figure 
3 shows the irregular distribution of the 
lesions of tuberous sclerosis and how they' 
implicate the cerebral cortex producing ab- 
normal discharges from “irritated” cortical 
ganglion cells. 

Case ui.^® (Cerebral trauma.) N. T., male, 
age eleven years, gave the history' of having 
had three attacks of unconsciousness during the 
four y'ears prior to examination on December 
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Fig. 4. (Case m). Electroencephalographic tracing prior to treatment. (Courtesy J. A. M. ri.) 
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u, 1944. There were numerous interval 
seizures of abdominal pain, nausea, occasional 
vomiting and diarrliea. The abdominal pain 
came on intermittently and consisted of 
“waves” of abdominal pain occurring about 
twice weekly. The individual attacks of ab- 
dominal pain would last from two to three 
minutes and appeared at intervals of from 
two to ten minutes, the entire “wave” lasting 
approximately one hour. Tliese “waves” of 
pain appeared either in the early morning or at 


niglit and were not associated with uncon- 
sciousness or diarrhea. He had one severe 
attack of abdominal pain in July, 1944, which 
endured ten minutes and which was followed 
by vomiting and diarrhea. During the year pre- 
ceding examination he had frequent nightmares 
and talked in his sleep. This patient had sus- 
tained a severe head injury five years before. 
While sledding down an incline he struck his 
head and was unconscious for twent5’--four 
hours. The outstanding symptoms which fol- 
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Fig» 6 . Corticnl dnmngc due to cranioccrcbrni trnum^i. (Toluidin blue stam 

X 100.) 


lowed the head injur3' were recurrent episodes 
of abdominal pain interspersed with occasional 
convulsive seizures and unconsciousness. It was 
believed that the entire constellation was a 
form of epilepsy resulting from injury to the 
cerebral corte.\. Elcctroencephalographic stud- 
ies as shown in the illustration (Fig. 4) revealed 
slow waves which could be seen in all leads. 
These slow waves seemed to predominate and 
were more persistent in the frontal areas. It was 
concluded b}’^ Dr. Donald Scott, the encephalo- 
graphist, that ‘‘the record most closely appro.xi- 
mated the pattern seen in idiopathic epilepsy.” 

This patient was subsequently placed on an 
anti-convulsant therapeutic regimen consisting 
of dietary control, supervision of activities, and 
medication in the form of diphenjdhydantoin 
sodium (dilantin sodium) gr. twice daily 
and calciuni-bromido-galactogluconate (Calci- 
bronat — Sandoz) 2 Gm. dissolved in water 
three times daily. Immediately after being 
placed on this form of therapj'^ the attacks of 
abdominal pain ceased and to the present 
writing, one year and five months after treat- 
ment was started, this patient has had no 
abdominal pain and no grand mal seizures. 
Subsequent elcctroencephalographic tests (Fig. 
5) with the patient on medication showed the 
usual level of normal activity with groups of 
slow waves both with and without spikes. The 
latter occurred most prominently in the frontal 
and occipital, regions. This record showed 30 
per cent less abnormal activity than the pre- 
vious stud5^ 


This patient had had three attacks of in- 
complete convulsi\-e seizures during a five-year 
period following severe head injury. The pre- 
dominant feature during that interval had been 
recurrent attacks of abdominal pain coming on 
at frequent intervals. These had been mis- 
interpreted completely and eluded treatment 
until anti-convulsant therapy was instituted, 
since whieh time there has been a complete 
cessation of symptoms. 

This case illustrates the relationship be- 
tween cerebral injury producing cortical 
damage and the resultant abnormal dis- 
charges from the adjacent cortical neu- 
rones, as graphically demonstrated by the 
elcctroencephalographic studies, resulting 
in paroxysmal abdominal pain (due to in- 
volvement of the frontal and/or parietal 
lobes) or convulsive seizures (due to impli- 
cation of the motor cortex). The photo- 
micrograph (Fig. 6) shou’s the degree of 
cortical damage which may result from 
cerebral trauma, and the ganglion cells in 
the immediate periphery of such lesions 
may be the origin of abnormal discharges 
capable of being picked up by the 
electroencephalograph. 

Case iv.'" (Angioneurotic edema of the 
brain with focal cortical damage.) P. P., male, 
aged thirty-seven, was first seen bj' me in June, 
1941. The chief complaint was the single 
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symptom of periodic attacks of severe cramp- 
like pain involving the entire abdomen. The 
pain often started in the lower right quadrant 
and then involved the whole abdomen. Indi- 
vidual attacks of pain endured up to two hours 
or more and were intense and unremitting. 
During the attack there was a “rumbling” 
sensation in the abdomen. When the attack of 
pain subsided, he was exhausted and felt “achey 
all over.” The bouts of pain began at the age of 
nine months and occurred at irregular inter- 
vals, appearing every seven or eight days for 
months preceding my original examination, and 
during the week preceding the examination four 
seizures had occurred. The first attack came on 
shortly after the patient had received diph- 
theria antitoxin, which had made him quite ill. 
When eight years of age an appendectomy was 
performed during one of the seizures and a 
normal appendix was removed. At the age of 
sixteen he injured himself and anti-tetanus 
serum was given. He became extremely ill and 
experienced one of his usual attacks of Intense 
abdominal pain. He also had urticaria and a 
high degree of fever for two days thereafter. 
There was a history of development of hives 
after eating certain foods. This patient had been 
studied thoroughly in many institutions over a 
period of practically the entire range of his 
illness. The types of treatment were many, but 
at no time did he obtain lasting relief. The 
longest attack free interval was fourteen 
months. An objective ncurologieal examination 
failed to reveal any evidence of overt dis- 
turbance of the nervous system. Complete 
studies with respect to cytology, blood and 
spinal fluid chemistry, .x-ray studies of the 
gastrointestinal tract, gallbladder and urinary 
tract, all proved negative. The blood pressure 
was 102 systolic, 68 diastolic, pulse rate 76, 
weight 1393 2 pounds. During the study of this 
patient it occurred to the e.\aminer that the 
symptom of abdominal pain, in view of its 
irregular occurrence, paroxysmal nature, dur- 
ation of the seizure, and the post-seizure state- 
ment by the patient that he was “exhausted 
and felt achey all over,” a frequently observed 
phenomenon in the postconvulsivc phase of 
epilepsy, represented a form of epileptic 
disturbance. 

In order to ascertain the correctness of this 
point of view, two steps were pursued; the first 
consisted of having electro-encephalographic 
studies performed, and the other to place the 


patient upon an antl-convulsant regimen. 
These studies revealed the presence of ab- 
normal low voltage waves seen mainly in the 
right and left frontal regions. They were also 
present in the parietal and occipital lobes. 
Hyperventilation increased this abnormal ac- 
tivity. (Fig. 7.) Anticonvulsant medication was 
begun during the middle of June, 1941. This 
consisted of phenytoln sodium (dilantin so- 
dium) 1 3"2 gr- (0. 1 Gm.) twice daily and a 
bromide mixture, i fluid dr. (4 cc.) four times 
daily. For a period of over seven and one-half 
months he remained attack free, following 
whieh he was requested to stop medication in 
order to determine whether the seizures would 
return. Within a period of less than a month, 
he developed a severe attack. Medication was 
resumed and he remained attack-free for 
seven and one-half months, at which time the 
dilantin sodium was replaced by lactose in the 
white and red ringed capsule and the bromides 
replaced by sodium chloride. This was done 
without the patient’s knowledge in order to 
eliminate the element of suggestion. Fifteen 
days later he developed the characteristic 
seizure. He was informed about the experiment 
after his extreme alarm at the reappearance of 
the attack. This patient has remained attack 
free from July, 1942, to the present writing, 
April, 1946, with only two exceptions which 
occurred during the latter part of 1945 when 
the patient had grippe and stopped taking the 
anti-convulsant medication, and during the 
early part of 1946 when he had again lapsed 
in the use of dilantin sodium and the bromide 
mixture. During the period of three and one- 
half years between July, 1942, and December, 
1945, he was entirely free of seizures and took 
the dilantin sodium faithfully and the bromide 
mixture somewhat irregularly'. Electro-ence- 
phalographic studies performed during the 
time he was on active treatment (Fig. 8) 
showed that the cerebral potentials in both 
hemispheres were within normal limits. There 
was an occasional abnormal sharp wave. Large, 
slow, abnormal waves could be brought out in 
both frontal lobes after hyperventilation. 

This patient had an exquisitely defined 
symptom of abdominal pain without any pre- 
ceding phenomena and following an attack only 
the experience of exhaustion and achiness. The 
question as to whether this might be abdominal 
migraine had been eliminated diagnostically, 
first because this diagnosis had been made in 
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one of the hospitals where he had been exam- 
ined and the use of crgotaniine tartrate failed 
to prevent attacks or abort one in progress. 
Furthermore, the usual iiistory of abdominal 
migraine was absent. That is, other tnigranious 
phenomena failed to appear such as hcmicrania 
preceding or following the attack of abdominal 
pain, visual disturbance, nausea, vomiting or 
diarrhea. The pattern of the occurrence of ab- 
dominal pain coming on suddenly, at irregular 
intervals, and presenting a stereotyped form, 
suggested tile epileptic nature of the disorder. 
It xvas believed that the disturbance probablj' 
arose in those cortical areas of the brain sub- 
serving gastrointestinal function and that the 
original use of scrum, when the patient was 
nine months of age, probably had produced 
angioneurotic edema of the brain with some 
alteration of structure in the areas stated. Tliat 
such a point of view is justifiable is based upon 
the e.xperimental and clinical observations of 
Dechaume and Croizat'® and Bassoe,'® and the 
objective electroencephalographic findings of 
abnormal activity in the frontal and parietal 
lobes. Dechaume and Croizat*® experimentally 
produced congestive, hemorrhagic and degener- 
ative changes in the brain following serum 
shock in animals. The case reported by Bassoe'* 
of a woman who developed aphasia, hemi- 
plegia, hemianopsia and convulsive seizures 
following the injection of serum, showed upon 
exploratory craniotomy an area of dark, 
hyperemic softened brain tissue, which was re- 
garded as the effect of a focal angioneurotic 
edema of the brain. 

This case illustrates the development of 
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the symptom of paio.xysmal abdominal 
pain in an individual in whose brain 
changes had occurred following the use of 
an antiserum. Specificallv, angioneurotic 
edema is postulated to have occurred with 
subsequent damage to the cortical neurones 
of the cerebral corte.v, mainly in the frontal 
lobes and to a lesser degree in the parietal 
lobe. These areas of altered tissue have 
provoked a cerebral dysrhythmia as seen 
in the electro-enccphalographic studies, 
and when the appropriate factor or factors 
were present, such as the reaction set up 
b3' certain foods to w'hich he had been 
shown to be allergic, the process of sum- 
mation in the irritated ganglion cells was 
invoked e^mntuating in the explosi^'e dis- 
charge producing hj'permotilit^' of the 
bowel and abdominal pain. 

Case v.-** ( Isolated symptom of paro.vysmai 
abdominal pain without demonstrable eti- 
ologj'.) P. P., a married female, aged forty- 
four, complained of bouts of abdominal pain, 
beginning twelve j'cars prior to the date oi 
c.xamination on May 4, i944- Two years after 
the onset of her repeated abdominal pain, 
she had lier appendix removed. The latter 
showed no morbid process. The attacks began 
with a peculiar sensation of “gnawing in the 
abdomen ” v'hich was then followed bj' general- 
ized pain. The latter was accompanied by a 
‘Tumbling noise in the intestine.” The ab- 
dominal pain at times was associated with a 
“funny, dazed feeling” and at such times. she 
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feared that she ^Yas going to “pass out.” The 
attacks of abdominal pain appeared for the 
most part at night. She always maintained 
consciousness throughout these seizures. Dur- 
ing the twelve-year span there were three 
occasions, all of which occurred while in bed, 
in which the abdominal pain was associated 
with a “shaking” of her limbs and jaw, which 
she was unable to control voluntarih'. The 
latter episodes lasted from ten to fifteen min- 
utes and would awaken her from sleep. There 
were no premonitory symptoms other than the 
“gnawing” sensation cited above. The seizures 
occurred about twice weekE" for the four- 
month period preceding examination. Her 
attack free intervals usually lasted no longer 
than one week. She had been married nineteen 
years and the past medical history revealed no 
data which would throw any light on the 
possible etiologic cause. From the time of her 
appendectomy, she had consulted numerous 
physicians and was ultimately labelled a 
psychoncurotic. A review of her pcrsonalitj' 
development and the psychiatric examination 
showed no disturbance in her emotional or 
mental spheres. There was no evidence of 
organic disturbance of the nervous system 
following a detailed neurological examination. 
A^-ray studies of the gastrointestinal tract and 
laboratory studies showed normal findings dur- 
ing the attack free intervals. Physical exami- 
nation of the chest and abdomen likewise was 
negative. Elcctroencephalographlc studies re- 
vealed no abnormal cerebral discharges. 

Despite the fact that this patient presented 
no previous history of cerebral injury or disease 
predisposing to changes in the brain or men- 
inges, it was believed, because of the several 
facts, such as the periodicity of the attacks, 
their sudden explosive onset, the occasional 
aura-llkc introduction by a “gnawing” sen- 
sation in the abdomen, the “funny, dazed 
feeling” and the pseudoconvulslve movements 
which had occurred in a few of the seizures, that 
when pieced together, these fitted into the 
pattern of an epileptic display. This patient 
was put on an anti-convulsant regimen, the 
medication consisting of hydantoin sodium 
iH gr. (o.i Gm.) twice claily and pheno- 
barbltal gr. (i6 mg.) three times daily. 
Within one week after the institution of treat- 
ment on April 24, 1944, the attacks of 
abdominal pain disappeared and she has 
remained attack free since that time. 


The only elements in this case which ap- 
pear to warrant and justify the diagnosis 
of abdominal epilepsy are (i) the epileptic 
pattern of the aura-like manifestations, the 
manner of occurrence of the abdominal 
pain and the accompanying cpileptoid 
symptoms; (2) the immediate and con- 
tinued response to anti-convulsants. 

COMMENTS 

The five cases which have been sum- 
marized in brief fashion represent a variety 
of causes tvhich may produce the symptom 
of abdominal pain as an expression of 
altered changes of gastrointestinal motility 
effected by the remote disturbances occur- 
ring in the cerebral cortex, mainly in areas 
six, five and three. They also represent the 
illustrative cases of a larger series in wdiich 
the most frequent cause appears to be 
craniocerebral injury.-^ 

Case I demonstrates perhaps most clearly 
a specific locale as to the origin of abnormal 
discharges provoking the symptom of ab- 
dominal pain. In this case the abdominal 
pain was first thought to be of intrinsic 
gastrointestinal origin. The surrounding 
historical data, such as headache, mental 
change, and the neurological findings of in- 
creased intracranial pressure, hemiparesis, 
grasp reflex, altered tendon reflex activity, 
etc., led to the consideration of a cerebral 
neoplasm. The operative finding of a dis- 
crete tumor lying directly beneath area six 
in the cortex, would seem to be ample 
indication of a causal relationship betw’een 
“irritation” of the neurones in this area 
and the symptom of abdominal pain. The 
explanation for the other frontal lobe signs 
and sjunptoms, such as mild motor weak- 
ness, grasp reflex, occasional hebetude and 
tendon reflex phenomena, may be based 
on the glial reaction and swelling of the 
tissue surrounding the discrete tumor 
mass. The topographical situation of the 
tumor in this case clinically bears out the 
experimental findings of Fulton and his 
co-workers- and of Spiegel et al.^ Unfortu- 
nately, time and lack of facilities did not 
permit of elcctro-enccphalographic studies 
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being performed in this case. Had they 
been done, however, it is not at all unlikely 
that focal abnormal discharges would have 
been picked up at the periphery of the 
lesion in area six.-- It is only a step, there- 
fore, beyond this to interpret positive, ab- 
normal electroencephalographic findings 
from the frontal lobes and/or the parietal 
area in cases in which abdominal epilepsy 
exists as evidence of an intrinsic disorder 
of, or morphologically altered, cerebral 
cortex in areas six, five, or three. The alter- 
ations of structure in these regions may be 
due to one of numerous conditions, most 
of which have already been well outlined 
by Cobb.-® 

For purposes of illustrating the mode of 
study in this type of disorder I shall cite 
merely a few conditions which may be pre- 
disposing factors in the syndrome of ab- 
dominal epilepsy. The existence of a gross 
lesion such as tumor, abscess, intracerebral 
hemorrhage, thrombosis of a cerebral ves- 
sel, are both clinically and pathologically 
demonstrable as involving either the frontal 
or parietal lobes. When the symptom of 
abdominal pain occurs under such circum- 
stances, it can be attributed to stimulation 
of cortical areas six, five or three. At times 
the abdominal pain is the direct result of 
massive stimulation of the neurones in 
these areas as in an ictus due to hemor- 
rhage or thrombosis. However, in brain 
tumor, as in the case reported here and in 
cases in which the pain was paroxysmal, 
there must, therefore, be an explanation 
other than continuous “irritation” which 
provokes the “seizures of pain,” just as 
there must be some explanation for the 
periodic fits in the classical form of grand* 
mal epilepsy. An effort at explanation of 
this will be offered later. Brain tumor is a 
notable cause of epileptic fits as has been 
shown by an extensive literature on the 
subject.®® The cases of cranio-cerebral in- 
jury previously reported by me® in which 
the symptom of paroxysmal abdominal 
pain was an outstanding feature, I believe 
to be a demonstration of cortical scars 
occurring in areas six, five, or three. The 


illustration of the cerebral cortex (Fig. 6) 
of an individual who sustained a cranio- 
cerebral injury, shows the damage to the 
functioning cortex and the definite mor- 
phologic changes which occur. The func- 
tioning neurones at the peripher}’^ or in the 
vicinity of such a lesion may and do give 
off abnormal discharges, which under ap- 
propriate conditions may be of such magni- 
tude as to constitute an adequate stimulus 
to an effector structure. The scars conse- 
quent to brain injury can be seen directly 
at operative exploration.® They also fre- 
quently can be demonstrated by electro- 
encephalographic studies after a definite 
history of brain injury is in evidence. 

It is well established both clinically and 
neurohistopathologically that infections of 
the brain and the meninges, especially the 
latter, mij’’ produce fixed tissue changes 
which may ultimately manifest themselves 
in disturbed function of the affected brain 
in the form of convulsive seizures. Here 
then, is another cause which, if the lesion 
or lesions occur in areas six, five or three, 
may produce the symptom of abdominal 
pain either singly if the lesion is exquisitely 
placed, or in association with other mani- 
festations of the epileptic state. 

Disseminated lesions of the brain oiler 
by mathematical chance a greater likeli- 
hood of one or more of the lesions being 
placed in areas six, five or three, producing 
the symptom of abdominal pain. Case ii 
illustrates this. Other conditions such as 
multiple sclerosis in which the brain has 
become involved, Schilder’s disease, toxo- 
plasmosis, multiple cerebral arteriosclerotic 
scars and the like, may also involve areas 
six, five or three, producing the symptom 
of abdominal pain, usually in conjunction 
with other symptoms reflecting the func- 
tion of the involved brain. Figure 9 illus- 
trates the nature and extent of a cortical 
arteriosclerotic scar which conceivably 
could be a single scar involving one of the 
cortical areas under discussion. Under such 
circumstances a patient could have the iso- 
lated s3’mptom of paroxj'smal abdominal 
pain, and clinicaih' one can imagine the 
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many conditions which probably would be 
considered first in the way of intrinsic ab- 
dominal disease before relating the symp- 
tom of abdominal pain to a possible cerebral 
cause. Other conditions provocative of 
structural cerebral change ma}' be toxins 
of various types. Specifically metallic 
poisonings, the main offender being lead, 
may produce changes either of a minimal 
degree or more extensive disseminated 
changes in the brain. The form of lead 
encephalopathy encountered in infancy or 
childhood producing mild symptoms, may 
ensue in recovery, because of the relativel^’^ 
minimal damage to the brain. Figure lo 
shows an area of the cerebral cortex of a 
case of lead encephalopathy in which there 
is a small focal alteration with destruction 
of neurones, and changes in the ganglion 
cells in the immediate vicinity of the focal 
devastation. It will be seen that the endo- 
thelial nuclei of the capillaries are swollen 
and where they oppose each other cause a 
slowing up or stoppage of blood flow with 
resultant dropping out of cells, and ischemic 
cell changes of other neurones in the area 
supplied by the vessels.-’’ It is from such 
lesions which may or may not ultimately 
cause electroencephalographic abnormali- 
ties and which may not be surmised unless 
an extremely careful history is obtained, 
that the symptom of abdominal pain may 
occur either singly or in association with 
other larval or aberrant displays of epil- 
epsy.*’’ This together with other noxious 
agents, such as the cerebral reactions to 
sera, vaccines, high fever and the secondary 
encephalopathies incident to measles, scar- 
let fever and other infections-® constitute a 
group of causes which may occur at any 
time after the birth of the individual, and 
which if the lesion or lesions be situated as 
already mentioned, the symptom of ab- 
dominal pain can and does occur. Intra- 
uterine existence does not protect the fetus 
from contracting some type of cerebral 
a flection which may ultimately produce a 
form of epileptic disorder. It has been 
shown that the cerebral lesions of toxo- 
plasmosis begin in utero-' and clinically 



Fig. 9. Arteriosclerotic scar producing "pucker- 
ing” of the cerebml cortex. (Klarfcid st.nin 
X 65.) 


this condition is characterized, among 
other things, by convulsive seizures. Should 
lesions in this condition affect only cortical 
areas six, five and three, one can see the 
causal relationship with abdominal pain. 
Other conditions of ante-natal origin-^ 
are likewise known to result in epileptic 
seizures. 

A less easily demonstrable, but equally 
important consideration of what may be 
a factor in unexplained paroxysmal ab- 
dominal pain occurring both in children 
and in adolescents may be the minimal 
neurohistological changes which are pro- 
duced in the brain of the fetus secondary 
to febrile or toxic conditions occurring in 
the mother during the period of gestation. 
Figure 1 1 shows a focal area, one of many, 
which occurs in the brain of an individual 
sufl'ering from toxemia of pregnancy. There 
are changes in the small vessels, particu- 
larly the capillaries, in which there is endo- 
thelial thickening, resulting in focal areas 
of cellular devastation and severe cell dis- 
ease. Other areas may show ischemic cell 
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disorders, characterized by changes in 
motility, may yield fruitful information 
with respect to cerebral disorders. This 
tenuous hypothesis may be borne out some- 
what by the case previously reported by 
nie,^ in which the forty-three year old pa- 
tient, over a period of many years, had 
had abdominal symptoms consisting of 
paroxysmal abdominal pain, “rumbling” 
of the bowel and diarrhea. These gastro- 
intestinal manifestations were at times 
associated with vasomotor phenomena and 
occasional unconsciousness and muscular 
twitchings. He had been considered at 
various times as having enterocolitis, du- 
odenitis, spastic colon and the like. Treat- 
ment with an anti-convulsant regimen 
provided relief for the first time since the 
age of twelve when the attacks wei'e 
initiated. 

MECHANISM OF ABDOMINAL EPILEPSY 

The various factors concerned in the 
initiation and discharge of an adequate 
stimulus from cerebral neurones to efl'ector 
structures resulting in paroxysmal ab- 
dominal pain are in no way different from 
those operative in the generally accepted 
forms of symptomatic epilepsy. A discus- 
sion of the literature and theoretical aspects 
of the mechanism of the epileptic discharge 
would lead too far afield and finally would 
reveal only the open question as to the 
ultimate nature of the “trigger” factor or 
factors. 

Electroencephalographic abnormalities 
as a graphic reflection of underlying cor- 
tical disturbances have been reported in 
conditions too numerous to mention here 
and range from the gross space-taking 
lesion to the finer lesions of microscopic 
size.-® In an electroencephalographic study 
of four cases of encephalitis and meningo- 
encephalitis, Ross®” showed non-specific 
electroencephalographic abnormalities in 
the acute phase of the disease. He also 
indicated that the abnormal discharges 
may persist and be the harbinger of 
epilepsy. 


In 1924, Harris®^ reported five cases of 
spontaneous hypoglycemia wherein the 
symptoms of ex'cessive hunger, weakness, 
nervousness and anxiety were predomi- 
nant, and in several patients abdominal 
distress was an added outstanding feature. 
Bulatao and Carlson,®® in experimentally 
insulin-induced hypoglycemia in man and 
animals, observed an increase in gastric 
tone and in the height and frequency of 
contractions gradually developing into 
tetany. The abdominal pain thus induced 
could be either generalized or localized 
depending on the extent of bowel stimu- 
lated. Hoefer et al.®® studied a group of 
twenty-seven patients having verified islet 
cell adenoma of the pancreas, with respect 
to the neuropsychiatric manifestations of 
“convulsions, coma, and related states of 
impaired consciousness.” Among twenty- 
two of these patients having “autonomic, 
visceral symptoms,” four had abdominal 
pain. Eleven of these had electroencephal- 
ographic studies and eight records taken 
during the fasting state showed abnormal 
discharges, among which were synchronous 
bursts diffusely scattered of the spike-and- 
wave variety, and others of the slow 
activity. 

Extensive studies by Gellhorn®^ have 
indicated that an “anoxidative state” in 
the brain is induced by hjqjoglycemia, 
metrazol convulsions, injections of sodium 
cyanide and inhalation of high concentra- 
tions of carbon dioxide. Gibbs, et al.®® 
stated, “nitrogen breathing, standing with 
a lowered blood pressure and over-ventila- 
tion, all of which produced large, slow 
waves in normal subjects, also tend to 
precipitate seizures in epileptic persons.” 
Putnam and Hoefer®® have shown, by 
means of the electroencephalograph, ab- 
normal cerebral discharges in conditions 
associated with lowered metabolism of the 
cerebral neurones with special reference to 
anoxia, and disturbances of carbohydrate 
metabolism. They made the significant ob- 
servation “that depression of metabolic 
function may precipitate an increase in 
cerebral activity under a variety of con- 
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ditions and that impaired consciousness 
and increased neuronal activity are com- 
patible.” Thus any of the numerous physi- 
ologic and organic disorders, which disturb 
carbohydrate metabolism, or which induce 
cerebral anoxia, may lead to abnormal dis- 
charges from cerebral neurones. 

It will be seen from the foregoing briefly 
submitted data that two groups of con- 
ditions can provide a milieu conducive to 
setting off abnormal electrical discharges 
from cerebral tissue, capable of being per- 
ceived electro-encephalographicall3^ The 
first is concerned with definite structural 
alterations of brain tissue of varying types 
and causes which may, under “appro- 
priate” conditions, “fire off” and provide 
an epileptic displa3\ The second group 
deals with biophysiochemical disturbances 
which, in the final analysis, produce a de- 
ficient oxygen up-take and impoverished 
carbohydrate supply to the functioning 
neurone. 

It is believed, therefore, that in those 
fixed morbid tissue changes of the brain 
the ganglion ceils in the vicinity of the 
lesion may give off a continuous subliminal 
discharge; and when bodily disorders, 
whatever their origin, provoke the second 
factor of disturbed oxygen and carbohy- 
drate metabolism of the brain, which like- 
wise may induce a subliminal discharge, 
the latter thereby constitutes the “appro- 
priate” condition which by "summation” 
provides the “adequate” stimulus to an 
effector organ. In the present case the 
effector organ is the terminal motor-swell- 
ing in the smooth muscle of the bowel. 
The pain is due to the disordered motility 
of the gastrointestinal tract and is trans- 
mitted by the afferent projection pathways. 

Method oj Study, i. Anamnesis: This 
should be painstaking, detailed and e.x- 
haustive, and should include all historical 
data pertaining to the progenitors, physical 
state of the mother during gestation, evi- 
dence of birth trauma, allergic phenomena 
during and subsequent to infanej', infec- 
tious diseases of childhood and all other 


infections, craniocerebral injury, endocrine 
and metabolic disturbances, and all other 
organic conditions which required medical 
or surgical treatment. The symptom of ab- 
dominal pain should be considered with 
respect to age of onset, frequenc}’’ and 
rapidity of appearance, time of day (pre- 
or post-prandial), duration, association of 
pre- or post-seizure sensorj' phenomena, ac- 
companying symptoms usually associated 
with the epileptic state, or epileptic phe- 
nomena antedating the presenting episodes 
of abdominal pain, and symptoms referable 
to increased intracranial pressure or active 
cerebral disease or dysfunction. I cannot 
emphasize too strongly the value of an 
adequate historj', which in most instances 
should often suffice to Indicate the proper 
direction toward correct diagnosis. 

2. Each patient should be e.xamined 
intensively, by the indicated available 
methods, to rule out the existence of (i) 
intrinsic disease of the abdominal, pelvic 
and thoracic viscera, (2) metabolic or 
endocrine disorders, (3) morbid involve- 
ment of the spinal cord or peripheral 
nerves, and (4) psychosomatic projection 
mechanisms. 

. 3. Thorough neurological e.\amination 
and complete laboratorj^ investigation, 
should, when indicated, include cytologic 
and chemical studies, roentgenologic studies 
of the skull, — both direct and contrast 
(pneumo-encephalography and thorotrast 
cerebral angiography) and electro-enceph- 
alographic studies, should be employed to 
disclose the presence of some structural or 
physiologic disorder of the brain residing 
in cortical areas six, five or three and/or 
the diencephalon. 

4. Finally, resort to the empirical 
method of the therapeutic test may be 
the onij’- or corroborative evidence of the 
e.xistence of abdominal epilepsy. Should 
the symptom of paro.xj'smal abdominal 
pain disappear or be radically altered b}"^ 
an anti-convulsant regimen, recur upon 
cessation of treatment and again j’ield to 
active therap3% the requirements of an ac- 
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ceptable therapeutic test will have been 
met. 

Treatment. When the collective data 
reveal the presence of an intracranial 
space-taking lesion, surgical intervention, 
in operable cases, is indicated. Focal trau- 
matic scars likewise should be excised, when 
the symptom of paroxysmal abdominal 
pain and any attendant phenomena can- 
not be controlled by an anti-convulsant 
regimen. Those conditions which may dis- 
turb carbohydrate metabolism and/or oxy- 
gen supply of the cerebral neurones thus 
providing the biochemical “trigger factor” 
in the production of abdominal pain, such 
as hyperinsulinism, hyperthyroidism, con- 
gestive heart failure, Adams-Stokes disease, 
intoxications, allergies, blood dyscrasias 
and the like, should receive treatment 
specifically directed. If cerebral syphilis is 
uncovered during the study for the cause 
of abdominal pain the obvious treatment 
is anti-luetic. Foci of infection should be 
eradicated and attention should be directed 
to factors which might precipitate reflex 
afferent stimuli. 

The fixed morphologic cerebral changes 
and the biochemicall}^ altered cortical cells, 
already alluded to and not amenable to 
surgical treatment, which act as the sources 
of abnormal electrical discharges producing 
parox3fsmal abdominal pain should be 
treated by the following anti-convulsant 
regimen: (i) The use singly or preferably 
in combination of (a) diphenylhydantoin 
sodium (dilantin sodium), (b) phenobar- 
bital, (c) bromides — alkaline or calcium 
broniido-galactogluconate (calcibronat). 
These drugs are to be used in adequate 
dosage depending upon age, weight and 
habitus of the patient; (2) high vitamin, 
high protein, moderate fat, moderate car- 
bohydrate diet; (3 )controlled liquid intake, 
adequate to meet the daily needs of a 
balanced water metabolism. This means 
neither dehydration nor water intoxication ; 
(4) supervised social, physical and emo- 
tional activities within reasonable limits, 
designed to establish an even tenor of 
living. 


SUMMARY AND CONCLUSION 

Attention has been directed to a form of 
abdominal pain which represents the symp- 
tomatic projection of distant cerebral dis- 
ease or dysfunction. 

Experimental and clinical data are pre- 
sented indicating the relationship of ab- 
normal gastrointestinal motllit}'^ and 
abdominal pain, with lesions affecting cor- 
tical areas six, five and three and/or the 
diencephalon. 

Allusion is made to some of the various 
morbid organic changes, and other dis- 
orders which may result in less easily 
demonstrable neuropathologic conditions, 
which may provoke abnormal electrical 
discharges in those areas subserving gastro- 
intestinal function, thus providing the 
stimulus for altered motility of the bowel 
ending in the symptom of abdominal pain. 

Representative cases are cited to illus- 
trate the location of definable gross cere- 
bral lesions capable of visual observation, 
and others, due to a variety of causes, de- 
monstrable by electro-encephalography, 
which are believed to be the origin for the 
symptom of paroxj^snial abdominal pain. 

An effort is made to describe and define, 
with sufficient inclusiveness, a syndrome 
which provides the essentials for definitive 
diagnosis without resorting to a diagnosis 
by exclusion; and a tentative explanation 
of the mechanism of symptomatic ab- 
dominal epilepsy is submitted. 

The method of stud}^ and treatment are 
outlined. 

The symptom of paroxysmal abdominal 
pain, when properl}^ fitted into the pattern 
of historical events and symptoms, in the 
light of the foregoing presented data, may 
be considered not only as a form of symp- 
tomatic abdominal epilepsy but also may 
serve as a guide-post in the topographical 
localization of cerebral lesions. 
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Disruption or eventration of abdominal tvounds usually occurs be- 
ttveen the seventh and eleventh days after operation, after the use of 
vertical incisions closed tvith catgut. Wound infection, drainage, cough or 
other strain favors the disruption. After a secondary closure, a secondary 
eventration maj' occur. 

From “Principles and Practice of Surgery” bj' W. Wayne Babcock 
(Lea & Febiger). 



PREOPERATIVE AND POSTOPERATIVE CARE OF ACUTE 
SURGICAL CONDITIONS OF THE ABDOMEN* 

D. L. Dickerson, m,d. 

MADISON, WISCONSIN 


T he vsurgcon long ago cslablishecl his 
art upon the basic fundamentals of 
asepsis, hemostasis, gentle handling 
of tissues, astute diagnostic ability and 
personal integrity. The past liflcen years 
have brought many improvements in surgi- 
cal technic but the reduction of surgical 
morbidity and mortality has been greatest 
since these fundamentals were combined 
with skilled preoperativc and postoperative 
carc.The more acute the surgical condition, 
the more applicable becomes this state- 
ment. Thus is aflirmed the pertinent fact 
that surgical technic must not be divorced 
from surgical thcraupctics. This is the 
thought Sir William Osier sought to convey 
when he stated, “A surgeon should be a 
physician who operates.” Careful preoper- 
ative and postoperative care can virtually 
fulfill Lord Moynihan’s desire that, “Sur- 
gery has been made safe for the patient and 
now the patient must be made safe for 
surgery.” There are very few surgical emer- 
gencies that do not permit fundamental 
preoperative care and all surgical patients 
merit enlightened postoperative care. This 
applies to every operative procedure as not 
one is of “minor” surgical status. Surgery 
of any nature can be a dangerous method 
of therapy.^ 

PREOPERATIVE TREATMENT 

When a patient suffering from an acute 
surgical condition of the abdomen presents 
himself, the surgeon does more than evalu- 
ate the primary disorder. It is necessary to 
weigh the severity of pain, amount of 
anxiety, possibility of shock, presence of de- 
hydration, existence of hemorrhage, proba- 
bility of infection, the nutritional state and 
concurrent disease. To answer and thus 


clfcclively deal with these problems an 
inventory must be taken. This includes a 
history, physical examination and a labora- 
tory investigation. 

lnvcntor\\ This period, short though it 
may be, allows for careful surgical plan- 
ning. The surgeon seeks to secure the pa- 
tient’s confidence and cooperation.- Failure 
to prepare a patient psychologically may 
complicate skilled surgery or minimize its 
benefits. A methodical history not only 
aids in revealing the proper diagnosis but 
provides an orderly, useful source of ma- 
terial for later analysis. It may ward oil 
complications by the patient revealing such 
conditions as a drug idiosyncrasy, alcohol- 
ism or a state of hemophilia. In this 
manner the physician not only wins the 
patient’s regard by his interest and thor- 
oughness but is rewarded by facts that con- 
tribute to a purposeful diagnostic pattern. 

A physical examination should be a well 
planned, conscientious search for every 
vestige of information pointing to the pa- 
tient’s specific complaint and his general 
state of being. More diagnostic errors are 
committed from lack of observation, or 
slipshod interpretation than from not 
knowing the disease per xe.'* Too frequently 
an examination includes only the region of 
apparent pathological disorder. Do not 
formulate a diagnosis on impression; gather 
facts, all the facts. During an examination 
it is well to have the patient alone, well 
covered, as comfortable as possible, in good 
light and vath the bladder and rectum 
empty. The examiner should gently pro- 
ceed with an orderly, complete scrutiny, 
keeping his eyes and ears alert. Examine 
the suspected area last. Record at once in 
writing the findings and impressions. Such 
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a commitment stands later as irrefutable 
evidence of one’s diagnostic skill or of its 
lack. 

The laboratory offers valuable assistance 
in the preoperative examination. Certain 
tests will be utilized to evaluate the specific 
surgical complaint, others to reveal the 
patient’s general surgical status. For ex- 
ample, an elevation of the blood’s non- 
protein nitrogen may necessitate a careful 
genitourinary tract investigation, "or call 
for dietarv or medical management; it may 
influence the choice of anesthesia and the 
e.xtent of purposed surgery. A hemoglobin 
value below 60 per cent may be ominous.*' 
The presence of an elevated blood pressure 
is cause for vigilance; a very low blood 
pressure is cause for concern. A normal 
electrocardiogram is a vote of confidence 
but not insurance against cardiac compli- 
cations. It is in this manner the surgeon 
evaluates the many aids the laboratory can 
ofl'er. When properly selected a laboratory 
investigation can reasonably predict a pa- 
tient’s surgical tolerance. 

Immediate Preoperative Period. This 
period covering from a few minutes to 
several hours must be expertly utilized as 
every minute counts. The surgeon need be 
explicit in his instructions to his surgical 
assistants and the nursing staff. Standing 
orders which are generally applicable to 
patients with acute surgical conditions of 
the abdomen include: 

Record your observations of the pa- 
tient’s pertinent actions and comments. 

Call the laboratory at once for desired, 
tests and assist in obtaining specimens. 

Give nothing by mouth and aspirate (do 
not wash) the stomach if food has been 
recently taken. 

Pass a Levin catheter through the nostril 
and institute gastric suction. 

Oral hygiene is instigated and false den- 
tures removed from the mouth. 

Select and indicate the most acceptable 
vein for intravenous fluid . 

If intravenous fluids are to be started, 

(1) select a A-ein not likely to be distxrrbed, 

(2) introduce a No. 19 gauge needle, (3) 


secure it firmly in place, (4) do not loAver 
the fluid flask or pinch its tubing to check 
the needles position. 

Catheterize female patients and leave a 
clamped catheter in place. 

Catheterize male patients if a residual is 
suspected. Leax-e catheter in place if the 
surgical procedure is apt to proA-e prolonged. 

One and one-half hours before surgery 
e.xclude Ausitors from patient’s room. 

CoA^er the eyes with cotton and place 
cotton fluff's in the ears; hold all in place 
by a towel fitted to the head. 

Administer preoperative medication and 
request quiet of roommates and hospital 
personnel. 

Note and record patient’s general re- 
sponse every thirty minutes thereafter. 

Chart, .v-rays and special equipment are 
made ready to accompany the patient. 

DeliA'er the patient to the surgical room 
at the appointed time. 

Preoperative Medication. The choice of 
preoperath'e medication is largely deter- 
mined by the constitutional state of the 
patient being operated, the procedure to 
be executed and the anesthetic to be used. 
Properly administered preoperatiA'e medi- 
cation should relieA'e the patient’s anxiety, 
reduce or eliminate the excitement stage 
of anesthesia, minimize the amount of 
anesthetic required, lessen the tendency to 
shock and render recoA'ery possible xvith 
less effort and fewer complications.'^ There 
is no one drug or combination of drugs that 
is ideal. The amount used must be indi- 
Audualized and under no circumstance 
should amounts be routinized." This applies 
especially to the oft used “quarter and 
hundred and fiftieth.”® DiAuded doses of 
preoperath’^e medication are to be preferred 
to hazarding OA'erdosage. Basal anesthesia 
should ncA’er be alloAved to so depress or 
confuse a patient that he cannot identify 
himself just before receiA’ing an anesthetic." 
All drugs aA’ailable for preoperatRe seda- 
tion may produce idiosyncracies. Morphine 
is probably the most frequent offender 
although probably the most useful drug. 
GiA^en hypodermically it requires at least 
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one hour to exert its maximum effect 
although this action can be obtained in ten 
minutes if given intravenously.^ Barbitu- 
rates are especially valuable due to their 
soporific efi'ect and ability to modify the 
toxic qualities of a local anesthetic."’® They 
are more useful from the standpoint of 
comfort than they are safe, however,® Sco- 
polamine may occasionally produce periods 
of excitement. Hyoscine may predispose to 
more postoperative complications than re- 
lated drugs.®’*® Paraldehj'de is a safe and 
effective drug which may be given orally 
or rectally.** The use of atropine sulfate, 
although time honored, does not merit the 
tendenc}^ to its routine use. In acute ab- 
dominal surgery the Jackson Clinic finds 
frequent use for sodium phenobarbital one 
and li gr. orally or 3 gr. rectally one and 
one-half hours before surgery. One hour 
before surgery pantopon } i gr. and often 
scopolamine Kso to Hoo gi'- are given 
hypodermically. 

Skin Preparation. The skin site of a 
purposed surgical incision should receive 
careful attention. Gentle cleansing with 
mild solutions is sufficiently effective to 
render undesirable harsh scrubbing and 
strong solutions.*® The presence of hair in 
an operative field may not be as surgically 
offensive as numerous skin nicks made in 
its unskilled removal. It is well to prepare 
a large skin area.'* Open wounds, the umbi- 
licus and sinuses may be sealed with col- 
lodion. Exercising aseptic technic and 
utilizing white soap, sterile water and 
cotton balls gently scrub the skin for two 
minutes. Ne.xt shave the area cleanly with 
a sharp blade, wash away all loose hair and 
continue gentle scrubbing for eight more 
minutes. Use plenty of white soap. Rinse 
the skin with sterile water. If a tinted 
germicidal dye is desired zephiran (1:000) 
or merthiolate’® are permissible. Skin pre- 
pared as just described is as well prepared 
as by any method. The skin should be 
prepared just before surgery. In the event 
that more than an hour elapses after the 
above preparation and before surgery the 
skin merits another five minute scrub just 


before draping using the above technic. It 
is well to remember that the skin is not 
rendered “sterile” by any ritual of prepa- 
ration, but the method just reiterated has 
physiological merit and pro^'en virtue. 

SPECIAL PREOPERATIVE SURGICAL PROBLEMS 

Poor Risk Patients. Many patients M’ho 
must submit to surgery due to an acute 
abdominal complaint are poor risks. This 
condition may be due to the primary dis- 
order but it is often the result of an asso- 
ciated state.*'*’*® The “poor risk” cannot 
ahvays be anticipated but the very young 
and the aged are generally not good risks.*® 
Children require greater surgical care as 
they tolerate pain poorly, are emotionally 
unstable, cooperate reluctantly, are unpre- 
dictable in accepting nourishment, fall easy 
victims to infection and have water, acid- 
base and nitrogen equilibriums that are 
readily disturbed.*® These tendencies de- 
mand careful preventive measures. The 
aged surgical patient is becoming more 
prevalent. When handled carefully they 
tolerate surgery M’ell but are more prone to 
circulatory and renal failure, pulmonary 
complications, embolic phenomena and 
sloM’ tissue repair.*" 

Diabetic Paliejxts. Joslin states that 
over 50 per cent of all diabetic patients 
receive surgical care some time in their 
life.*® Statistical studies further show that 
the number of diabetics has doubled in the 
United States in the past decade.*® In 
emergency surgical cases particular!}^ ac- 
companied b}' infection the operative risk 
and mortality are greater in the diabetic.*® 
Every effort must be made to control the 
diabetes as certain symptoms of diabetic 
acidosis (i.e., nausea, vomiting, abdominal 
pain and leucocytosis) may simulate or 
mask an acute surgical condition of the 
abdomen. Not infrequently an acute ab- 
dominal lesion may precipitate a diabetic 
acidosis.*® When this occurs, combat dehy- 
dration and acidosis n Ith large amounts of 
fluids, glucose and insulin.®® Keep in mind 
that the most prominent symptoms of pro- 
tamine hj’poglycemia are nausea, vomiting, 
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headache and dizziness,-^ thus rendering 
differentiation from acidosis at times diffi- 
cult. Protect the patient with a high carbo- 
hydrate intake coA'ered ^Yith sufficient 
insulin as judged by blood sugar determi- 
nations. The diabetic subjected to surger}' 
especially when infection is present will de- 
mand substantial increases in insulin. 
Spinal anesthesia is ideal for the diabetic 
patient. Once operated upon the diabetic 
becomes an excellent candidate for post- 
operative complications. 

Cardiac Patients. Patients with sus- 
pected or recognized cardiac lesions cause 
the surgeon considerable concern. The 
blood pressure and the electrocardiogram 
frequently do not aid in evaluating the 
heart’s work capacity. Very often a more 
valid and simple cardiac test is the heart’s 
response to exercise or the patient’s reiter- 
ation of his ability to exercise. It is neces- 
sary to keep in mind the often wide latitude 
between heart disease and heart failure. It 
is true that surgical patients with angina 
pectoris, syphilitic aortitic insufficiency, 
aortic stenosis and heart block may be 
subjects for sudden death.-"’ Render the 
cardiac patient free of pain with an opiate, 
alleviate anxiety by a barbiturate and 
promptly fortify the heart muscle with 
digitalis when indicated. During surgery 
be doubly vigilant to avoid a fall in the 
blood pressure.-'' Following surgery insti- 
gate measures to prevent distention and 
vomiting, assist the patient to move freely, 
give parenteral fluids slowly and in well 
tolerated amounts and do not allow the pa- 
tient to exert himself. The inhalation of 
oxygen spares the heart, reduces respira- 
tory effort, hastens the recovery of the 
nerve centers and assists in preventing dis- 
tention and pulmonary congestion. 

Gastrointestinal Patients. Acute disturb- 
ances of the gastrointestinal tract earlv 
exert a profound biochemical disturbance 
in the patient. Special evaluation must be 
given to the presence or absence of obstruc- 
tion, the electrolytic balance, store of pro- 
tein and the presence of infection.-^ When 
acutely involved the gastrointestinal tract 


must be placed at rest b}^ withholding 
oral nourishment, emptying the stomach 
through a Levin catheter and when indi- 
cated decompressing the small bowel by 
means of a Miller-Abbott tube. The value 
of the Abbott-Rawson tube for simultane- 
ous gastric suction and intestinal alimen- 
tation is recognized. In event barium has 
been administered as a diagnostic medium 
see that it is removed before surgery. Pre- 
operative catharsis has no place in these 
cases.” The value of an enema utilizing a 
mild solution has its indications. These pa- 
tients, due to reduced oral intake, vomiting 
and diarrhea, suffer from water and elec- 
trolytic balance disturbances calling for 
careful but often copious amounts of par- 
enteral fluids. Hypoproteinemia may pro- 
duce obstructive edema of intestinal suture 
lines and should be corrected by whole 
blood and amino acids. The need for addi- 
tional vitamin C and vitamin B complex is 
present and vitamin K is of value even 
though jaundice is not present. Too fre- 
quently these patients receive inadequate 
calories during the first seven, even four- 
teen days postoperatively. Do not calculate 
the nourishment intake in terms of cubic 
centimeters of fluid but rather in calories 
derived from Grams of carbohydrate, fat 
and protein. 

POSTOPERATIVE TREATMENT 

hmnediate Postoperative Period. The 
period immediately following surgery and 
for four hours thereafter is an especially 
vital one for the patient.” This is all the 
more true if a general anesthetic has been 
given. The value of a surgical recovery 
ward devoted exclusively to postoperative 
care for the patient’s first twelve to thirty- 
six hours is recognized. In its absence ade- 
quate standing orders in the hands of 
competent lieutenants are essential. Orders 
applicable to the immediate postoperative 
period of acute abdominal cases include: 

Transferal from operating table: Do not 
suddenly alter a position that has been long 
maintained.^ Support the spine in its physl- 
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ological position. (The anesthetist at this 
time will supply a listing of the patient’s 
general state, blood pressure, pulse, respi- 
rations and medications recently given). 

Transportation on operative cart; Do 
not leave the patient alone for a moment. 
Keep him well coxered. Sec that the pa- 
tient’s chart accompanies iiim. 

Transfer from cart to bed; Have the bed 
warm and flat. Lift, do not drag the patient 
into bed. Cover lightly (excessive covering 
contributes to restlessness and water loss 
by sweating).-'’ Do not place pillows be- 
neath the knees (tliey invite vascular 
complications). A moderate Trendelenburg 
po.sturc is useful (it aids cerebral circula- 
tion, lightens the cardiac load and facili- 
tates bronchial drainage). 

Maintain a free airway: Have at hand a 
mechanical airway, tongue forceps, mouth 
gag, emesis basin and towel. 

Inventory of the patient’s condition: 
Note and record at least every thirty 
minutes for three to live times the pa- 
tient’s blood pressure, pulse, respirations, 
etc. Watch dressings for soilage, and 
properly connect drainage tubes. 

Special equipment; Intra\cnous fluids, 
gastric suction and intranasal oxygen arc 
used routinely; ha\-c the equipment ready. 

Assist in recovery of motion: As a pa- 
tient awakens from a general anesthetic he 
will often be confused and given to moving 
about. This is favorable to recovery and 
sedation should not be given in this “rest- 
less” period. Turn or assist the patient to 
do so. Move the limbs through their range 
of motion. Encourage deep breathing and 
gentle coughing. 

Bladder care: Aid the patient to urinate. 
Do not dela}' catheterization especially 
when intravenous fluids have been given. 
When catheterization must be repeated re- 
quest orders for special bladder care. 

Oral hygiene: Moisten the lips, allow the 
mouth to be rinsed and the teeth to be 
brushed. Gum may be chewed; later glu- 
cose candy sucked upon. 

Reassure the patient: Good nursing care 
allays apprehension, has a sedative effect 


and favors the return of physiological 
processes. 

Poslopcrativc Pain. Pain is often the 
first companion of a patient postopera- 
tivcly. It is usually preceded by discomfort, 
restlessness, fatigue and insomnia. It is 
more readily controlled early in its onset 
than when anxiety and exhaustion become 
its comrade.s.-' When not definiteh' contra- 
indicated surgical patients deserve suffi- 
cient anodyne to provide comfort during 
the first two or three postoperati^•c days. 
Morphine or one of its fractions (i.e., 
pantopon) is the best drug. Demerol is to 
be recommended for its anodyne and anti- 
spasmodic virtues. Such medications do 
not lend themselves to “p.r.n.” ordering or 
as a compensatory medium for inadequate 
nursing care or rough surgical technic. 
Skilled nursing care and judgment in ad- 
ministering an anodyne contributes much 
to the prevention and to the control of 
pain. Too frequently a hypnotic drug (i.e,, 
chloral, paraldehyde, bromides, barbitu- 
rates, etc.) is administered in hopes that it 
will relieve pain. These drugs are designed 
to produce sombulance not to relieve pain. 
The e.vcellent pain alleviating qualities of 
acctylsalicylic acid are useful. 

Fluids Postoperatirely. It is not valid to 
assume that a patient can readil}' survive a 
postoperative period of nutritional with- 
drawal by calling upon stored constituents. 
It is true that a preoperative surplus of 
water, salt, carbohydrate, protein, fat and 
vitamins fortify in part a patient’s post- 
opera ti’vc needs, but only for a few hours.-'* 
Ideally all these substances are given 
orally; however, when this route is not 
available they are given rectally, subcuta- 
neously, intravenousfy, intramuscularily, 
intraperitoneallj" and so forth. In certain 
instances one or a combination of these 
routes may be superior to others. Do not 
become wedded to any one method. Too 
frequently the safe, economical and, when 
properlj' used, eas}'’ administration of rectal 
nourishment is neglected. Intravenous ali- 
mentation is widely utilized and the sub- 
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sequent comments pertain to this method 
of fluid administration. 

Water. Water constitutes 70 per cent 
of the body weight and stands second only 
to oxygen as a vital physiological sub- 
stance.-^ The amount of water received by 
a surgical patient is as important as the 
dose of any other potent therapeutic 
agent.^” Water participates in two major 
functions, namely, the elimination of waste 
(via the urine and the bowel) and the dis- 
sipation of heat (via sweat and the respira- 
tory tract). The former has first claim upon 
the bodies water and the latter upon that 
which remains.®^ The water a surgical pa- 
tient will require depends upon the amount 
vaporized, passed as urine, used to replace 
abnormal losses (i.e., vomiting, drainage, 
etc.) and that needed to overcome a pre- 
vious state of dehydration.®- The amount 
of water necessary to fulfill these needs is 
not easily ascertained. A number of labo- 
ratory tests (i.e., hematocrit determination, 
blood specific gravity, blood plasma’s elec- 
trolytic pattern, etc.®®) are of assistance but 
they are not specific. Certainly the surgeon 
should not wait for clinical symptoms of 
dehydration to signal the need for water. 
Nor should he rely upon an order to “ force 
fluids” which is an unscientific request and 
if carried out literally could be dangerous.®® 

A gross but workable estimate of water 
balance can be secured by the careful meas- 
urement of the amount of fluid consumed 
and the amount of urine excreted. An out- 
put of 500 cc. may be adequate provided 
the urine is concentrated to a specific 
gravity of 1015 or above. Urine whose 
specific gravity is below 1015 may require 
1500 cc. to complete its excretory task.®® 
The average patient will require at least 
2,000 cc. of water each twenty-four hours 
and certain patients may need twice this 
amount. The amount of water retained 
within the body depends upon the “hold- 
ing” qualities of the electrolytic ions (i.e., 
sodium, potassium, calcium, chloride, 
etc.).®®’®'* When these components are 
low, water promptly passes through the 
renal mechanism and is lost, when present 


in excessive amounts water is fixed in the 
tissues and edema may result. 

Salt. The normal salt requirements 
varies from 5 to 10 Gm. daily which main- 
tains a blood chloride level near 560 mg. 
per 100 cc. of blood and more than i Gm. 
in the urine. The major functions exerted 
by salt are: (i) maintenance of the acid- 
base balance, (2) retention of fluid in cellu- 
lar tissue, (3) maintenance of tone in the 
intestinal musculature and (4) it is bac- 
tericidal.® The need for salt is markedly 
increased in the presence of pyrexia, vomit- 
ing, diarrhea, aspiration or loss of small 
bowel content, previous dehydration, etc.®® 
Symptoms of salt deficiency (hypochlo- 
remia) develop when the blood level falls 
below 450 mg. per 100 cc. The symptoms 
may include mental depression, fatigue, 
nausea and stupor.®® 

So-called physiological saline has become 
a favorite solution for parenteral adminis- 
tration either alone or as a vehicle. The 
popularity of this solution is questionable 
when given in more than 2,000 cc. quanti- 
ties. One thousand cc. of a i per cent solu- 
tion of sodium chloride supplies the average 
need of 10 Gm. of salt. The merits of a 
hypotonic saline solution (i.e., 0.45 per cent 
sodium chloride) are evident when it is 
recognized that isotonic and hypertonic 
sodium chloride solutions may cause fluid 
withdrawal from the intracellular compart- 
ments.®® Ringer’s solution has special indi- 
cations when potassium and calcium are 
needed.®^ Hartman’s solution is one of 
choice in the presence of acidosis.® 

Glucose. Glucose administered intrave- 
nously is a ready source of food; it helps 
prevent acidosis, protects the kidneys by 
sparing the bodies protein, assists the liver 
to maintain a glycogen balance, acts as a 
diuretic and is an essential metabolite in 
muscle contraction, especially of theheart.® 
A 5 per cent glucose solution in water is 
isotonic and provides about one hundred 
calories per each liter. The body has no dif- 
ficulty utilizing glucose except when given 
too rapidly or when a state of diabetes is 
present. Winslow has shown that the dally 
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administration of 3,000 cc. of 5 per cent 
glucose in distilled water given at a rate of 
300 to 500 cc. per hour is well tolerated 
and 98 per cent utilized. (It is u'ell to re- 
member that when 5 per cent glucose is 
added to a i per cent solution of sodium 
chloride a hypertonic solution results). 
When additional calories are desired a 10 
per cent glucose solution may be utilized 
although it may temporarily^ cause tissue 
dehydration and resulting thirst. 

Protein. The necessity of protein for the 
post-surgical patient has long been recog- 
nized but an adequate source and mode of 
administration is not easily available. The 
incidence of hypoproteinemia in post- 
surgical patients is high.^^'^®'®^ Those es- 
pecially prone to develop this condition 
are patients with bleeding peptic ulcers, 
cancer of the gastrointestinal tract, bowel 
obstruction and intestinal fistula."'® In the 
presence of hypoproteinemia fluids tend to 
leave the blood vessels and the administra- 
tion of large amounts of sodium chloride 
solution only accentuates this process. 
Signs of hypoproteinemia may include 
lassitude, asthenia, slow wound healing, 
ascites, edema of suture lines and abdomi- 
nal distention. Blood plasma is a fair 
source of protein but. whole blood is su- 
perior due in part to the A^alue of hemo- 
globin as a protein source. The cost of 
either substance to combat hypoprotein- 
emia is high as 10,000 cc. of Avhole blood 
may be required. To maintain a normal 
nitrogen balance foIloAving surgery as much 
as 70 Gm. of protein are required each 
twenty-four hours.®® (1,125 cc. of blood 
plasma provides approximately 70 Gm. of 
protein). An amino acid solution prepared 
by the hydroly'sis of casein is available in a 
5 per cent concentration. (Amigen is an 
e.xample). About two-thirds of the con- 
tained protein is available (approximately 
33 Gm. per 1,000 cc.).®® The solution is in 
general well tolerated, although relatively 
expensive and low in protein when used 
as its sole source. To such a solution may 
be added glucose, salt, vitamins and 
sulfanilamide. 


Elman®® states "That for surgical or 
other patients not able to take food by 
mouth, a simple plan may be drawn up in 
which all of the nutritional elements can 
be introduced intravenously in a volume of 
3,000 cubic centimeters. This amount of 
water is probably necessary^ in most cases 
for maintaining water balance and provid- 
ing a urinary^ output of about 1000 cubic 
centimeters or more per day^ Of the three 
liters, one liter at least should contain five 
per cent protein digest and fn’'e per cent 
dextrose. Of the other two liters one will 
contain five per cent dextrose in water and 
the other isotonic solution of sodium chlo- 
ride, which can be injected subcutaneously', 
thus relieving the patient of the long period 
required for the administration of three 
liters of fluid into the vein.” 

Vitamiris. The added need for all the 
vitamins by surgical patients is well estab- 
lished. Virtually all may be given other 
than orally'. Certain members are more 
essential than others, namely', vitamin K, 
C and the B complex. The need for vitamin 
K (menadione) in the newborn, the preg- 
nant female, jaundiced persons and certain 
patients with atopy is recognized.'® To 
operate a patient with the prothrombin 
below 60 per cent of normal is hazardous. 
The daily' dosage of menadione is 2 to 4 mg. 
It may' be given orally', intravenously' or 
intramuscularly'. When given orally' supply' 

I to 3 Gm. of bile salts daily. Cevitamic 
acid deficiencies occur in starvation, ulcers 
of the gastrointestinal tract, gastritis and 
other states. Besides symptoms related to 
scurvy' its deficiency' may' prCA'ent the 
proper deposition of collagen in a surgical 
wound." Vitamin C should be given these 
patients in amounts ranging from 500 to 
1000 mg. daily, taken orally or parenter- 
ally'. The members of the vitamin B com- 
plex are especially indicated in deficiency 
states, alcoholism, central nervous system 
disturbances, diabetes, hyperthyroidism 
and following copious amounts of intrave- 
nous fluids. Their dosage under acute 
surgical circumstances must e.vcede the 
therapeutic ones. In administering water 
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soluble vitamins fractionate the dosage or 
a wasteful renal spill -will occur.'*® 

Oral Niitritio 7 i. Following the opening 
of the abdomen a functional physiologic 
ileus develops. Its duration depends largely 
upon the extent and duration of trauma 
(either chemical or physical) that the ab- 
dominal tissues have sustained. Its pres- 
ence is indicated by an absence of peristalsis 
and its disappearance by a return of the 
intestines’ normal motility as determined 
by auscultation. This return may require 
as long as eighteen hours but this period 
can be shortened by gentle operative han- 
dling of tissues and the judicious adminis- 
tration of oral nourishment. Early feeding 
tends to decrease so-called gas pains, 
lessens the possibility of ileus and may 
assist in preventing a mesenteric throm- 
bosis. The withholding of oral nourishment 
usualljf has little place in modern surgical 
care unless the taking of food jeopardizes 
the entrigity of the intestinal tube itself. 
In the event a long period of withheld oral 
nourishment is anticipated as after a gas- 
trectomy, a tube (Abbott-Rawlson or plain 
catheter) may be introduced through the 
wound and into the intestine and used as 
an avenue of nourishment. The problem in 
every case, however, is an individual one 
not given to routine consideration. Should 
nausea develop, vomiting result or intesti- 
nal distention ensue it is well to withhold 
oral nourishment but in their absence oral 
nutrition may be given shortly after sur- 
ger3^ Liquids of preferance include hot 
water or tea followed by fat-free broth, 
gelatin, cold water and semi-solid food. By 
the third day a selected general diet is 
usuallj'^ tolerated. Fluids prone to provoke 
distention include grape juice, orange juice, 
milk and certain flavored carbonated bev- 
erages. Frequently a patient has a con- 
suming desire for a certain food which is 
often well tolerated when other substances 
may be rejected. Early oral nutrition often 
assists the bowel in producing a spontane- 
ous stool circumventing catharsis and 
enemas. 

Ambulation. Suflicient evidence is avail- 


able not onl}”^ to recommend early rising of 
surgical patients but to demand it. This 
practice was suggested by Emil Reis of 
Chicago early as 1889 followed exten- 
sively abroad. It is now receiving its 
righteous recognition in this country as a 
major surgical contribution. The empirical 
use of eight or ten days of postoperative 
bed rest is in general traditional and un- 
physiological. Many surgical complications 
are the direct outgrowth of immobilization 
associated with bed rest. This is especially 
true when the abdomen and lower thoracic 
region is encompassed by a tight binder. 
Surgical incision plus the binder splint the 
abdominal muscles, limit the diaphragmatic 
excursion with resulting tendenc}’^ to pul- 
monar3' complications, reduced cough reflex 
and lessened vital capacit3^■*‘* Circulation in 
and about the wound is inhibited and tissue 
repair proceeds more slowl3\ Leithauser 
demonstrated that patients permitted to 
rise earl^^ following surgerj^ regain their 
normal vital capacity in two to seven da^'s 
while those kept in bed require seven to 
fourteen days. Certainly it is unphysiologi- 
cal to place tissues at rest if their circula- 
tion is thereb^’^ diminished and slowed. If 
circulation is slowed, healing is dela3’^ed, 
clotting is facilitated and embolism becomes 
likeI3^ If disuse causes tissues to lose their 
full functional purpose, stimulate them 
and prevent this loss b3’^ assigning them 
their ph3’^sioIogical task earl3'^ in surgical 
recover3\'*® True, earl3' rising presupposes 
certain surgical rules, namel3^ adequate 
pre- and postoperative care, careful hemo- 
stasis, accurate, gentle wound approxima- 
tion with well chosen sutures, asepsis and 
ps3fchic fortification. Earl3'^ rising is defined 
as standing or walking in the first twent3^- 
four postoperative hours. Patients may 
require encouragement and assistance in 
arising from bed as soon as their post- 
operative recovery permits. Careful ex- 
pression of air from the peritoneal cavity 
at the time of peritoneal closure reduces 
reaction from this source when the patient 
arises. 
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Tile virtues of earij’' rising are: (i) ac- 
celerated healing of tissues, (2) reduced 
disruption of the wound, (3) minimal 
thrombic and emboli formation, (4) less 
gastric and intestinal distention, (5) fewer 
bladder complications, (6) fewer enemas, 
(7) reduction in the amount of nursing care 
needed, (8) greater opportunity for self- 
help by the patient, (9) improvement of 
the patient’s morale, (10) less asthenia, and 
(i i) shortened hospital stay with resulting 
economy.’’® 

Certain surgical situations or circum- 
stances preclude early rising. Some of these 
conditions include: (i) fulminating perito- 
nitis, (2) advanced cardiac disease, (3) 
pancreatitis, (4) hemorrhage not surgically 
controlled, (5) extensive phlebitis, (6) ad- 
vanced cachexia and/or jaundice, and (7) 
large drains and/or temponades.-'* 

Postoperative Complications. Complica- 
tions that develop postoperativelj' gener- 
ally reflect upon the care and foresight of 
the surgeon. It is his duty to anticipate the 
complications that may occur and circum- 
vent them. Complications arise mainly 
from trauma which may be mechanical, 
infectious, chemical or psychic in nature.* 
The surgeon who operates with minimal 
trauma will in turn minimize subsequent 
complications. It is wiser to be adept at 
preventing complications than skilled in 
their treatment. 

Trauma of mechanical origin accounts 
for most surgical complications. The more 
prevalent causative factors are failure to 
practice scrupulous hemostasis, exposing 
serosal surfaces and allowing them to be- 
come cool and drj^, blunt dissection, mass 
ligation of tissue, indiscriminate crushing 
of blood vessels, rough handling of other 
tissues, tension upon visceial structures, 
prolonged mechanical retraction, allowing 
hollow viscera to become overdistended 
and strangulation instead of approximation 
in closing tissue layers. These surgical 
indiscretions give rise to shock, pain, dis- 
tention, nausea, vomiting, ileus, throm- 
bosis, embolus, urinary retention, etc. The 


surgeon must be gentle while he execute.s 
his task with dispatch. 

Trauma of an infectious origin may 
arise at the site of surgery from whence it 
may be dissiminated elsewhere or it may 
be introduced into the surgical area and 
other sites from an external source. If in- 
fection is present, endeavor to limit its 
spread and microscopically identif}" by 
smear the causatit'^e organism. Frequently, 
smears from an apparently clean area may 
reveal organisms that bode harm unless 
promptly dealt with. In every case en- 
deavor to combat a known causative 
organism not a group of unfavorable symp- 
toms. Infection in the abdominal cavity 
when local calls for drainage; when not 
localized it probably defies drainage. It is 
necessary to mention the superior surgical 
results obtained at the Jackson Clinic by 
the local use of sulfanilamide and sulfa- 
thiazole. As much as 5 to 15 Gm. may be 
placed in grossly infected peritoneal spaces 
and frequently closed without drainage. 
It is also well to note the apparent catalytic 
effect of sulfathiazole and sulfadiazine 
when administered simultaneously. The 
sulfa drugs and penicillin are effective 
surgical handmaidens but the}' permit no 
surgical liberties. 

Trauma of chemical origin manifests 
itself mainly by changes in acid-base, 
nitrogen, water and electrolytic balance. 
In the body sodium ions make up the chief 
base and chloride ions are the chief acid 
radicals. Vomiting can and often does pro- 
duce alkalosis and is relieved by adequate 
salt and water. Starvation, diabetes mel- 
litus and loss of intestinal secretions may 
produce acidosis which calls for glucose, 
salt, water and at times insulin. Blood 
chemistry determinations are helpful in 
regulating these postoperative metabolic 
disorders. 

Trauma of psychic origin includes all 
the mental changes that surgery and its 
attended rigors produce. This maj’ vary 
from fear to a true psychosis. Avoid when 
possible operating persons who feel they 
“will not get well.” Do not forget that 
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many psychotic persons subject themselves 
willingly to surgery and, unless wary, the 
surgeon may unknowingly “fix” such a 
psychotic abberation. Cutler has aptly 
stated that one cannot treat the body well 
unless one also treats the mind. 
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T he surgeon who would operate upon 
the colon is confronted with several 
diiriculties which make his work 
fraught with exceptional danger: (r) Most 
major surgery of the colon is performed for 
cancer with its concomitant tendency to 
debilitation. (2) The colon is fiiicd with a 
large number of virulent bacteria. (3) The 
ramifications and interanastomoscs of blood 
vessels supplying the colon are much less 
free than is the case with the stomach or 
small intestine. (4) A large proportion of 
colonic patients are elderly and in poor 
general condition; and (5) many colonic 
patients are partially or completely ob- 
structed when first seen, particularly those 
with sigmoidal lesions. 

All these factors add up to the result 
that many, if not most colonic patients, are 
subjected to radical and shocking surgery 
in the face of lowered resistance. Ob- 
viously, then, pre- and postoperative care 
must become equally important with a 
competent technic. It is the purpose 
of this paper to present a workable 
regimen which will yet be flexible enough 
to permit of modification according to indi- 
vidual circumstances. 

PREOPERATIVE CARE 

In Absence oj Obstruetion. In preparing 
an unobstructed patient for colonic sur- 
gery, several desiderata should be fulfilled: 
(i) The bowels should be empty; (2) 
peristalsis should be quieted at time of 
operation; (3) the cardiovascular condition 
should be as satisfactory as possible; (4) 
the patient should be well hydrated; and 
(5) body chemistry, particularly the pro- 
tein, should be at normal levels. 

It takes about five daj^s to empty the 


bowel satisfactori!}', and this is done last, 
following the patient’s general workup or 
simultaneous with it. In addition to a 
thorough historj' and phj'sicai e.xamination 
including, of course, sigmoidoscopy and 
biopsy if possible, .v-ray studies are done. 
These consist of flat plate and barium, 
enema followed by a double-contrast air- 
injection picture. Unless definitely indi- 
cated, barium is not administered by 
mouth, as this occasionallj' results in ob- 
structing an otherwise unobstructed lesion. 
If the neoplasm is above the reach of the 
sigmoidoscope, the roentgenologist will 
often be able to give an exact localization, 
which is important in planning the opera- 
tion. An estimate of the cardiac condition 
is made, including electrocardiographic 
readings when indicated. Blood studies are 
also done as indicated, but always include 
the following: 


1 . Complete count 

2. Cephalin flocculation test 

3. Blood chlorides 

4. Blood urea nig. per 100 cc. 

5. Blood creatinine 

6. Blood sugar , 

7. Total protein I 

(A-G ratio) [Gm. per 100 cc. 

8. Hgb. I 

9. Hematocrit 


These findings, together with other data, 
are recorded on a “Colon Sheet. 

It will almost invariably be found that 
the total protein is low and strenuous ef- 
forts are made in the preoperative period to 
obtain a level of 6.5 Gm. per lOO cc. or 
higher. 

If this level cannot be reached, it is not 
considered an absolute bar to operation 


* From the Surgical Service of Dr. Ottokar Tenopyr, Kings County Hospital, Brooklyn, N. Y. 
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but it is believed that the risk is definitely 
increased. Means adopted for increasing 
the plasma protein level are: (i) High 
protein intake by mouth, particularly 
beefsteak if obtainable; (2) enzymatic hy- 
drolysate of casein and pancreas* 1,000 cc. 
intravenously daily; (3) oral amigen 2 oz. 
three times a day usually in grapefruit 
juice. It is found that although many pa- 
tients complain about the flavor of oral 
amigen, they will take it when the neces- 
sity is explained; (4) plasma or transfusion 
as indicated, considering also the degree of 
anemia. 

Other chemical defects are handled in 
the usual manner; diabetes is treated as 
such but with insulin rather than by reduc- 
tion of carbohydrates. If the glucose 
imbalance is marked, the treatment should 
be under the control of a competent in- 
ternist. Chlorides are easily raised by 
raising the salt intake. If the patient is 
vomiting, normal saline solution is ad- 
ministered intravenously, but this is ordi- 
narily not the case with unobstructed 
patients. 

To accomplish the objects discussed 
above, orders are written approximately as 
follows, but with due regard to the exigen- 
cies of the individual case: 

1. High protein, high carbohydrate, 
low residue diet. 

2. Multivitamin tablets 2 t.i.d. 

3. Type blood (and cross-match 1,000 

cc.) 

4. Amigen i ,000 cc. intravenously daily. 

5. Amigen oral — 2 oz. in fruit juice 

t.i.d. 

6. Total plasma protein daily (see dis- 
cussion of Van Slyke test later in this 
paper.) 

7. Electrocardiogram (if indicated). 

8. Transfuse (if indicated). 

9. Sulfasuxidine 2 Cm. initial dose fol- 
lowed by I Cm. every four hours. 

10. Insulin, digitalis, etc., (if and as 
indicated.) 

* The product used in our cases is Amigen, manu- 
factured by Mead Johnson & Co. 


Next, starting five days preoperatively, 
the following orders are written: 

First day — ^Licorice powder drams 2 at 
night. 

Second day — 6 a.m. magnesiurn sulfate 
50 per cent — i oz. 

Third day — 6 a.m. magnesium sulfate 50 
per cent — H oz. 

Fourth day — 6 a.m. magnesium sulfate 50 
per cent — oz. 

Fifth day — (daj’' before operation) 

6 A.M. castor oil — iH oz. 

6 p.M. paregoric drams i 
6 p.M. I pint tap-water 
enemas until clear 

Morning oj operation: 

1 . 1 ,000 cc. saline intravenously before 
going to operating room. 

2. Catheter ize and leave catheter in 
place. 

3. Levine tube in stomach. 

4. Preoperative medication. 

5. Transfusion of citrated blood. 
Preoperative Care When Patient Is Ob- 
structed. The presence of partial or com- 
plete obstruction profoundly alters the 
situation. Not only does surgery in the 
presence of obstruction offer technical diffi- 
culties in the shape of a distended bowel 
and sometimes a vomiting patient, but also 
the bowel proximal to the point of ob- 
struction contains organisms of vicious 
virulence and the walls of the gut are 
greatly devitalized so that needle holes do 
not close tightly and suture lines do not 
hold so well. It is, therefore, of the greatest 
importance to relieve the obstruction by 
medical means if at all possible prior to 
surgery. To this end, Wangensteen suction 
is instituted from above and high colonic 
irrigations two to three times daily from 
below. In addition, sulfadiazine is admin- 
istered intravenously with the idea that if 
some of the obstructing mass is inflamma- 
tory, as it ordinarily is, the exhibition of 
potent chemotherapy may aid in reducing 
its size. Very occasionally, an obstructing 
lesion in the upper rectum may be by- 
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.passed a small catheter inserted under 
direct vision through a proctoscope. 

It is quite astonishing how often a 
markedly distended abdomen will be de- 
compressed by these maneuvers. It should 
be borne in mind, however, that the 
Wangensteen suction is intended onlj^ to 
control vomiting and small intestinal dis- 
tention; neither it nor the Miller-Abbott 
tube will ordinarily be effective in reducing 
a distended colon. 

If it has been possible to overcome the 
obstruction by the means outlined above, 
the bowel is then emptied as well as possi- 
ble from below (the use of cathartics is 
rather dangerous here and should be sub- 
jected to careful judgment). It is usuall}'^ 
the procedure of choice to perform a two- 
stage operation in these patients, the 
first stage being one form or other of 
colostomy; and in any case, primary 
anastomosis of the left colon is not done in 
any patient even slightly obstructed. 

The body chemistry is investigated and 
corrected as nearly as possible in the man- 
ner described for unobstructed patients. 
Sometimes, however, a surgical decom- 
pression must be done too soon to permit 
an ideal workup. 

POSTOPERATIVE CARE 

Having performed an extensive opera- 
tion— and colonic surgery for carcinoma 
should be extensive — the next problem is 
to keep the patient alive through three 
primary dangers: shock, pneumonia and 
peritonitis, of which the last is fortunately 
becoming uncommon. 

At the time of operation, lo Gm. of 
crystalline sulfanilamide are often placed 
about the suture line or area of possible 
contamination. Sulfathiazole is not used 
because of its tendency to cake. A trans- 
fusion of at least 500 cc. and sometimes 
1 ,000 cc. is given during and following the 
operation. 

Shock is to be detected and treated in its 
infancy — long before blood pressure drop 
ensues. To this end, hematocrit readings 
are checked frequently by the Van Slyke 


copper sulfate method and plasma is given 
when indicated. Continuously rising hema- 
tocrit indicates imminent shock and con- 
tinuously dropping hematocrit indicates 
hemorrhage. 

Pneumonia is to be anticipated and com- 
batted by the use of penicillin, early ambu- 
lation, frequent changes of position and 
proper aeration of lungs. 

Peritonitis is combatted by careful op- 
erative technic and the use of sulfonamides, 
with emphasis upon the former. It is be- 
lieved that the sulfonamides are more effec- 
tive than penicillin for colonic bacteria. 

Fluid and electrol3l;e balance are also to 
be maintained. 

These desiderata are translated into the 
following more or less routine orders which 
are, of course, modified to suit the indi- 
vidual case: 

1. Fluids, at least 3,000 cc. in twenty- 
four hours, divided thus: 

Antigen: 1,000 cc. 

Glucose 5 per cent in normal saline: 

1,000 cc. 

Glucose 10 per cent in water: 1,000 

cc. 

2. Vomitus or Wangensteen drainage 
to be measured and this amount added to 
the requirement of saline solution. 

3. Apply Wangensteen suction to Le- 
vine tube which is already in place. 

4. Oxygen tent. (This is not routine 
but is utilized at the slightest prormcation.) 

5. Turn patient from side to side every 
few minutes. 

6. Out of bed in wheelchair for fifteen 
minutes within twenty-four to forty-eight 
hours if possible. (Judgment as to this rests 
on condition of patient, method of suturing 
wound, etc.) 

7. Sodium sulfadiazine intravenously— 
6 to 7 Gm. in twenty-four hours until 
peristalsis returns and patient is accepting 
food by mouth. (After this time suifasuxi- 
dine may or may not be given.) 

8. Penicillin 50,000 units intramuscu- 
larly stat — then 30,000 units every three 
hours (until danger of pneumonia is con- 
sidered slight). 
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9. Daily blood sulfa level (to be main- 
tained between eight and 12 mg.) 

10. Morphine sulfate gr. every four 
hours p.r.n.; (as little as possible.) 

11. Van Slyke test every two to four 
hours on the first day, then daily. 

12. Moderate Trendelenburg for six 
hours (for pulmonary drainage) then grad- 
ually flat and changed to semi-Fowler with 
pillow under each axilla. 

13. No enema for five to six days, and 
then only in small amounts. 

14. Insert rectal tube for 3 inches only. 

In cases of clamped colostomies, the 

clamp is customarily removed from the 
proximal (working) opening in forty-eight 
to seventy-two hours, but there is no ob- 
jection to removing it in thirty-six hours 
if distention or other symptoms make it 
desirable.* If a distal opening is present 
and clamped, as in a first stage Lahey op- 
eration, this clamp remains in place until 
it falls off', which is usually in about a week. 

PRIMARY ANASTOMOSIS 

In the right colon, primary anastomosis 
is done routinely, except in cases of emer- 
gency in which it is imperative to stop the 
operation as soon as possible. Ascending 
colectomy is accompanied by ileotrans- 
verse colostomy and the suture line is 
ordinarily, though not invariably, decom- 
pressed by either a proximal ileostomy 
after the method of Witzel or a Miller- 
Abbott tube inserted a few days in advance 
in order to permit it to reach the ileum. 

In the left colon, the dangers of primary 
anastomosis are not inconsiderable, since 
there is likely to be at least some degree of 
obstruction and the resultant devitalizing 
effect on the bowel wall may permit leakage 
through suture holes if not actuall}* through 
the line of anastomosis. If, however, ob- 
struction can be completely and definitely 
overcome for a period of two weeks by 
means of a proximal colostomy, primary 
anastomosis is often feasible. 

* With the use of a Daniel clamp® decompression is 
attained immcdiatelv. 


CHEMOTHERAPY 

Penicillin is a powerful aid against pneu- 
monia, but is inferior to the sulfonamides 
in combatting colonic bacteria. For this 
reason, penicillin is administered only after 
operation and the sulfonamides both before 
and after surgery". 

As soon as peristalsis has started and 
stools are being passed, suction is gradu- 
ally discontinued and feedings by mouth 
are begun. This is usually in about three 
to four days. At this time also intravenous 
sulfadiazine ma}’^ be discontinued and re- 
placed, if desired, by sulfasuxidine orally. 

VAN SLYKE TEST 

This test, known also as the copper sul- 
fate test, is one of the most useful labora- 
tory procedures yet devised. By means of a 
comparatively simple maneuver performed 
in five minutes in the ward by the in- 
tern, the following information is ob- 
tained: plasma protein, hematocrit and 
hemoglobin.” 

ANESTHETIC 

It is believed that intrathecal procaine 
in competent hands is the anesthetic of 
choice. However, in the absence of a 
trained anesthesiologist, who can both ad- 
minister and take complete charge of the 
progress of anesthesia, general anesthetics 
are resorted to. For critically ill patients 
who are being subjected to emergency sur- 
gery for obstruction, local anesthesia is 
often utilized. In this regard, it has been 
our experience that if the line of skin inci- 
sion is injected intradermally with i per 
cent novocaine, a minimal quantity of ^ 4 
per cent novocaine will suffice for the re- 
mainder of the operation. In order to lessen 
the number of external skin punctures, 
the skin may be infiltrated by inserting the 
needle subcutaneously at one end of the 
proposed line of incision and creating a 
series of wheals from the under surface. 

EVISCERATION 

This is fortunately a rare complication of 
colonic surgery. It is believed that while 
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the plasma protein and especiallj’- the 
plasma albumin level have a distinct bear- 
ing on the problem, there must be other 
factors of importance, since occasionally a 
non-infected wound breakdown will be 
seen with normal protein levels. When a 
wound opens down to but not through the 
peritoneum, it may safely be packed with 
vaseline gauze; but when actual eviscera- 
tion take place, through-and-through su- 


venous sulfonamides have a distinct tend- 
ency to aid in relieving an acute obstruction, 
although twenty-four hours is usually neces- 
sary for the action to show itself. The ex- 
planation of this phenomenon undoubtedly 
lies in the fact that the obstructing carcin- 
oma is ordinarily accompanied by consider- 
able inflammatory swelling. It is the 
function of the sulfonamides to decrease 
this swelling, and occasionally such de- 
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tures with heavy silk, silkworm gut or 
steel alloy wire should be inserted. 

EMERGENCY COLOSTOMY 

Colostomy as an emergency measure 
has so many disadvantages that it is to be 
avoided if at all possible. To this end it is 
considered that several hours may well be 
spent before resorting to emergency colos- 
tomy in attempts to decompress the large 
bowel by high colonic irrigations. This time 
may be utilized to advantage in giving a 
transfusion and otherwise attempting to 
improve the patient’s condition. In this 
connection also it may be noted that intra- 


crease will result in the passage of sufficient 
flatus or stool to accomplish a satisfactory 
decompression, thus changing an emer- 
gency procedure into an elective one. 

MISCELLANEOUS CONSIDERATIONS 

For convenience in keeping track of the 
various laboratory tests and other data 
routineh’’ used in these cases, a Colon 
Sheet” has been devised and found useful. 

In administering intravenous amino acid 
preparations such as Amigen, it is impor- 
tant to remember that their incompatibili- 
ties are many. In fact, it is probabl}’ best 
to administer these very useful substances 
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alone and to avoid the temptation to add 
blood plasma, sulfonamides or other prep- 
f’arations to the infusion containing the 
hydrolysate. 

SUMMARY 

1. A basic regimen has been presented 
for the pre- and postoperative care of 
colonic surgery. 

2. Views are presented on the subjects of 
primary anastomosis of the left colon, 
chemotherapy, the Van Slyke test, choice 
of anesthetic, postoperative evisceration 
and emergency colostomy. 
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Cryptitis is a state of inflammation in a crypt of Morgagni. This will 
usually precede a papillitis. Papillitis is an inflammatory reaction of a 
papilla, usually associated with edema and hypertrophy. 

From “Ambulatory Proctology” by Alfred J. Cantor (Paul B. Hoeber, 
Inc.) 
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Cord, spinal, war wounds of, 424 
Correction 

of protruding car, 1 2 
of receded chin, 74 
Cure of erythrocyte fragility, 179 
Cysts, pilonidal, 229 

y^ecompression tube, intestinal, 137 

Defects, cranial, repair with tantalum, 44S 
Degeneration, sarcomatous, fibroid tvith, 130 
Determination of thickness for split skin grafts, 683 
Development of jejunal ulcer, 36 
Diagnosis 

dilVerential, in surgical conditions of abdomen, 773 
of renal lesions, 786 
of thenar space abscess, 5S3 
Disease, billarj*, irradiation of blood in, 235 
Disks, intervertebral, rupture of, i6i 
Dislocation of wrist, no 
Dislocations of spine in warfare, 414 
Dressings of dtbrided wounds, 212 
Drugs 

common, in biliary colic, 719 
intra-abdominal placement of, 257 
Duodenum 
injuries to, 26 

obstruction of, and cholecystectomy, 121 
perforation, of ulcer in, 802 
Ducts, bile, congenital atresia of, 91 

gar, protruding, correction of, 12 

lllbow, osteochondromatosis of, 1 25 
Embryoma of kidney, 1 1 4 
Epilepsy, abdominal, 883 
Epiphyscolisthesis, incipient, of hip, 190 
Esophagus, removal of leiomyomas of, 745 
Evacuation hospital, management of wounds of brain 
in, 44 1 

Evaluation of common procedures in mammaplasty, 
641 

Evolution of gastrotomy (Bo.B.), 610 
Excision, total, of patella for fracture, 510 
Experience with caudal analgesia in obstetrics, 47 
Extremities, surgery of, and anesthesia, 219 
Extremity 

lower, varicosities of, 63 
upper, fractures of, 303 

geet, avulsion wounds of, 373 

Fenestration operation and anesthesia (E.), 497 
Fetus, abdominal, skcletinized, 750 
Fibroids, parasitic, 130 

Fibroma, retroperitoneal, with calcification, 270 
Film previews, 143, 496 
Finger amput.ations, 40 
Fistula 

arteriovenous aneurx'sm or, 274 


Fistula, recto-urethral, closure of, 267 

uteroperitoneal, and criminal abortion, 750 
Fixation, external, skeletal, of fractures, 723 
Flap graft technic for wounds of hands and feet, 373 
Foot problems as seen in soldiers, 6GS 
Fracture of patella and excision, 510 
Fractures 

external skeletal fixation of, 723 
metacarpal, new instrument for, 738 
multiple, of thorticic cage, 753 
of spine in warfare, 414 
of upper extremity, 393 
Fragility, erythrocyte and cure, 179 
Function of thoracic surgery centers in war, 319 

y^allbladder 

double, 1 1 8 

wall, pancreatic tissue in, 282 
Gastrectomies, partial, and jejunal ulcer, 36 
Gastrojejunostomy and jejunal ulceration, 36 
Gastrostomy (Bo.B,), 610 
Graft, flap, for wounds of hands and feet, 373 ■ 

Grafts, split skin, thickness of, 683 
Gridiron incision for carbuncles, 166 
Growth of fibromatous uterine tumors, 57 
Gunshot, 869 

Gynecology, conservative, 147 

fjand 

bone surgery of, 363 
injured, rehabilitation of, 352 
tendons and repair of, 171 
Hands, avulsion wounds of, 373 
Hawley table, cassette holder for, 769 
Hazard of anesthesia in fenestration operatioir (E.), 497 
Heart, foreign bodies in, 80 
Hemothorax, traumatic, 5G9 
llcrnia 

congenital, in male, with rudimentary uterus, 604 
direct inguinal, 68 
inguinal, repair of, 232, 256 
interstitial, 186 
pericardii, 262 
Hernias, recurrence of, 550 
Hip 

epiphyscolisthesis of, 190 
osteoarthritis of, 72 
Holder, cassette, for Hawley table, 769 
Hospital 

convalescence management (E.), 635 
small, management of carcinoma of colon in, 73K 
Hydrocele sac, rupture of, 60S 

jlcitis, regional, problem of, 875 

Implantation of ovum in cervical mucosa, 526 
Implants, cartilage, boiled, 153 
Inception of gastrostomy (Bo.B.), 6to 
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Incision 

gridiron, for carbuncles, 166 
transverse, in abdominal surgerj’, 573 
Incompetency of communicating veins, 63 
Indications, eari3'-, of adhesive bowel obstruction, 865 
Infancy’, kidney tumors in, 594 
Injuries 

avulsion, of scalp, 103 
craniocerebral, management of, 448 
duodenal, 26 
of hand, 352 
painful, of nerves, 468 
war, splints and casts for, 385 
Instrument, new, for metacarpal fractures, 758 
Intestine, obstruction of, and barium, 756 
Irradiation of blood in biliarj' disease, 235 

Jaundice, familial, splenectomj' in, 179 

Jejunum, ulcer of, 4 

Jel, blood cell, for chronic surface ulcer, 580 
jridney 

embryoma of, 1 14 
lesions of, 786 

tumors of, in infanej'- and childhood, 594 
Kidneys, necrosis of, with recovery, 286 
Knott method, 23 j 
Koroscal, a rubber substitute, 234 

y eiom^-omas of esophagus, removal of, 745 

Lesions 
congenital, 841 
nerve, repair of, 489 
renal, surgical, 786 
surgical, of pelvis, 800 

traumatic, of abdomen, with ruptured viscera, 826 
Letter on earlj' postoperative ambulation (E.), 145 
Lymphadenitis, mesenteric, 879 
Lymphosarcoma of rectum, 277 

y^^aintenance of position after reduction of fractures, 

Male, congenital hernia in, with rudimentary uterus, 
604 

Mammaplastj-, a new technic of, 641 
Management 

of cancer, advanced (E.), r 
of carcinoma of colon, 738 
of foreign bodies in gastrointestinai tract, 543 
of hospital convalescence (E.), C35 
of war wounds of abdomen, 331 
of cranial cavitj-, 434 
Marker, sound, for uterus, 767 
Marsupialization operation for pilonidal cj-sts, 229 
Measurement of pelvis, 232 
Mesenteiy, lymphadenitis of, 879 


Method of testing for incompetent comraum'cating 
veins, 63 

Mucosa, cervical implantation of ovum in, 526 

ecrosis, post-partum, bilateral cortical, of kidnevs, 
286 

Nerv'c, lesions of, 489 

Nerv'es, injuries to, 468 

Nose, physiologj' of, and plastic surgery, 238 

Njdon as suture material, 340 

^^bstetrics, caudal analgesia in, 47 
Obstruction 

duodenal, and choiccj'stcctomy, 121 
intestinal, barium in, 736 
of bowel, 863 ' 

Omentum, greater, pseudocyst of, 133 
Operation 

fenestration, and anesthesia (E.), 497 
marsupialization, for pilonidal cj'sts, 229 
new, for dislocated septal cartilage, 248 
Whipple, for carcinoma at ampulla of Vatcr, 399 
Orchidopexy, transscrotal, in adults, 715 
Ortiiopedic procedures, use of ice in, 71 1 
Osteoarthritis of hip, pain in, 72 
Osteochondromatosis of elbow, 123 
Ovum, implantation of, in cervical mucosa, 526 

pain in osteoarthritis of hip, 72 

Palm, traumatic ancurj'sm of, 52 

Pancreatitis, acute, 818 

Patella, fracture of, 510 

Patient, surgical, rehabilitation of, 404 

Pelvis 

lesions of, 800 
measurement of, 252 
Penicillin in war wounded, 315 
Perforation of duodenal ulcer, 802 
Peritonitis, 859 

Physiologj’ of nose and plastic surgery, 238 
Placement, intra-abdominal, of drugs, 237 
Pregnanej' 
ectopic, 32 

abdominal type of, 238 
Preview of films, t43, 496 
Problem 

foot, as seen in soldiers, 668 
of regional ileitis, 873 
surgical, in craniocerebral injuries, 448 
Procedures 

common, in mammaplasty, 641 
orthopedic, and the use of icc, 71 1 
Progress in treatment of appendicitis, 830 
Prostatectomy, perineal, and rccto-urcthral fistula, 
267 

Pscudocyst of greater omentum, 133 
Puncture, subarachnoid, approach for, 43 
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j^abbits, wounds of, and hemolytic streptococcus, 246 

Recovery from necrosis of kidneys, 286 
Rectum 

lymphosarcoma of, 277 
wounds of, 343 
Recurrence of hernias, 550 
Reduction of metacarpal fractures, 758 
Refrigeration in surgery, 694 
Rehabil tation 

of injured hand, 352 

of surgical patient in army hospitals, 404 
Relation of spondylolisthesis to spondylolysis, 20 
Relief of pain in osteoarthritis of hip, 72 
Removal 

of lymphosarcoma of rectum, 277 
surgical, of leiomyomas of esophagus, 745 
Repair 

late, of tendons in hand, 17 1 
of avulsion wounds of hands and feet, 373 
of cranial. defects with tantalum, 448 
of indirect inguinal hernia, 232 
of peripheral nerve lesion, 489 
Resection, total, of clavicle, 280 
Review of blood donor service, 300 
Route, intravenous, saphenous vein as, 78 
Rubber substitute — koroseal, 254 
Rupture 

of intervertebral disks, 161 
spontaneous, of normal spleen, 97 
traumatic, of hydrocele sac, 608 

gac, hydrocele, rupture of, 608 

Scalp, avulsion of, 103 

Sensitivity test, intradcrmal, for amino acids, 744 

Shock of battle wounds, 291 

Silk as suture material, 540 

Skin dressings of d6brided wounds, 212 

Sodium pentothal, intravenous, as anesthetic, 32 

Soldiers and the foot problem, 668 

Sound marker, uterine, 767 

Source of nerv'e autografts, 700 

Spine, cord of, wounds of, 424 

Spleen, normal, rupture of, 97 

Splenectomy in familial jaundice, 179 

Splints and casts for war injuries, 385 

Spondylolysis and spondylolisthesis, 20 

Status of problem of regional ileitis, 875 

Stomach, carcinoma of, 202, 679 

Streptococcus, hemolytic, in wounds of rabbits, 246 

Study of early postoperative ambulation, 66 

Subluxation, intcrcarpal, recurrent, 110 

Sulfhydiyd in comeal and .v-ray burns, 500 

Surgery 

abdominal, transverse incision in, 573 

anorectal, comfort in, 16 

bone, of hand, 363 

clinical, nerve autografts in, 700 

colonic, major, 910 


Surgery, early ambulation after, 66 

emergency, of extremities and anesthesia, 219 
for carcinoma of stomach, 679 
for cholecystitis, 8 1 1 
for jejunal ulcer, 4 
for protruding ear, 12 
in World War II (E.), 289 
of abdomen (E.), 771 
of leiomyomas of esophagus, 745 
of war wounds of abdomen, 33 1 
plastic, and physiologj' of nose, 238 
pre- and postoperative care for, 900 
refrigeration in, 694 
Suture of nerve autografts, 700 
Sutures, silk and nylon for, 540 
System, vaseular, foreign bodies in, 80 

rjpable, Hawley, cassette holder for, 769 

Taenia saginata in appendix, 128 
Tantalum for cranial defects, 448 
Tendons in hand, repair of, 171 
Test, sensitivitj', for amino acids, 744 
Thickness for split skin grafts, 683 
Thiouracil for thyrotoxicosis, 734 
Thoracic surgery centers in war, 319 
Thumb, trauma to sesamoid bones of, 284 
Thyrotoxicosis, treatment of, with thiouracil, 734 
Tissue, aberrant, pancreatic, in gallbladder wall, 282 
Tract, gastrointestinal, foreign bodies in, 545 
Traction, skeletal, for multiple fractures of thoracic 
cage, 753 

Transversus abdominis for inguinal hernia, 232 
Trauma 

to sesamoid bones of thumb, 284 
vascular, 562 
Treatment 

of acute appendicitis, 830 
of anorectal abscesses, 517 
of battle casualties with blood and plasma, 307 
of carbuncles, 166 

of corneal and .v-ray burns with sulfhydryl, 500 
of epiphyseolisthesis of hip, 190 
of injuries to nerves, 468 
of multiple fractures of thoracic cage, 753 
of perforation of duodenal ulcer, 802 
of thyrotoxicosis with thiouracil, 734 
of war injuries with splints and casts, 385 
surgical, of cholecystitis, 81 1 
of jejunal ulcer, 4 

Tube, intestinal decompression, 137 

Tumor, Wilms’, 114 

Tumors 

embryonal, of kidney in infancy and childhood, 594 
uterine, and inspissated blood, 57 

■^Iccr 

duodenal, perforation of, 802 
jejunal, surgery- of, 4 
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Ulceration, jejunal, and gastrojejunostomy, 36 
Ulcers, surface, blood cell jel for, 580 
Ultraviolet blood irradiation in biliarj’ disease, 23; 
Use of ice -after orthopedic procedures, 71 1 
Uterus 

rudimentarj-, and congenital hernia in male, 604 

sound marker for, 767 

tumors of, and inspissated blood, 37 


i^aginoplasty, 742 


Varicosities of lower extremity, 63 
Vein, saphenous, as intravenous route, 78 
Veins, communicating, testing for incompetency of, 63 
Viscera, ruptured, and lesions of abdomen, 826 


W’" of gallbladder, pancreatic tissue in, 282 
IVar 

injuries, splints and casts for, 385 
wounded, penicillin for, 315 


War, grounds of abdomen, 056 
management of, 33 1 
of cranial cavity, 434 
. of spinal cord, 424 

Warfare, fractures and dislocations of spine in, 

414 _ _ V. , 

Whipple operation, modified, for carcinoma at ampulla 
of Vater, 599 * , 

Wilms’ tumor, 1 14 
World War II, surgerj- in (E.), 2S9 
Wounds , 

battle, penicillin for, 353 
battle, shock of, 2pi * ' 

debrided, dressings of, 212 
of colon and rectum, perforating, 34 3 
penetrating, of brain, 441 
streptococcus hemolytic in, 246 
war, of abdomen, 636 
Wrist, dislocation of, no 




